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SECTION  A  I 
INTRODUCTION 


Lorain  Harbor,  located  on  the  south  shore  of  Lake  Erie  approximately  25  miles 
west  of  Cleveland,  OH  and  90  miles  east  of  Toledo,  OH,  accommodates  the 
waterborne  movement  of  bulk  cargo  to  and  from  the  city  of  Lorain  and  points 
Inland.  This  harbor  services  local  Industry  within  Lorain  and  Interior 
industrial  and  commercial  areas  within  Ohio  and  adjacent  States.  Iron  ore 
and  limestone  are  the  major  cargoes  handled.  The  present  configuration  of 
the  breakwaters  and  river  channel  limit  the  size  of  vessel  or  vessel  drafts 
which  can  move  these  commodities.  Significant  transportation  savings  can  be 
realized  If  the  harbor  were  modified  to  permit  the  use  of  large! ,  more  effi¬ 
cient  vessels  (see  Plate  1)  throughout  the  navigation  season. 

GEOGRAPHIC  SETTING 


Lorain  Harbor,  In  the  northcentrr.l  part  of  Ohio,  consists  of  a  lake  approach 
channel,  an  outer  harbor,  and  a  navigation  channel  in  the  Black  River  which 
serves  as  the  inner  harbor,  as  shown  on  Plate  1.  The  outer  harbor  consists 
of  a  triangular  shaped  area  of  about  60  acres  protected  by  four  breakwater 
structures.  The  Inner  harbor  consists  of  an  improved  navigation  channel 
extending  approximately  3  miles  up  the  Black  River. 

STUDY  AUTHORITY 


Recognizing  the  importance  of  commercial  navigation  to  the  economy  of  the 
nation,  the  Committee  on  Public  Works  and  Transportation  of  the  House  of 
Representatives  on  23  September  1976  passed  the  following  resolution: 

i 

"Resolved  by  the  Committee  on  Public  Works  and  Transportation  of  the 
House  of  Representatives,  United  States,  that  the  Board  of  Engineers 
for  Rivers  and  Harbors  Is  hereby  requested  to  review  the  report  on 
Lorain  Harbor,  Ohio,  published  in  House  Document  No.  166,  86th 
Congress,  1st  Session,  and  other  pertinent  reports,  with  view  of 
determining  whether  any  modification  to  the  recommendations  contained 
therein  is  advisable  at  the  present  time,  including  consideration  of 
the  passage  and  safe  navigation  of  new  and  larger  ships  operating  on 
the  Great  Lakes." 

This  quoted  resolution  is  the  authority  under  which  this  Preliminary 
Feasibility  Report  is  prepared. 

SCOPE  OF  STUDY 


As  a  result  of  public  involvemen'  auu  coordination  activities  undertaker, 
during  Stage  1  (Preparation  of  the  Reconnaissance  Report),  the  following 
principal  water  resources  problens  and  needs  at  Lorain  Harbor  were  identified 
for  further  study: 

a.  Harbor  modifications  for  commercial  navigation; 
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b.  Additional  marina  facilities  to  serve  recreational  navigation  demand, 

and; 

c.  Reduction  of  sedimentation  on  the  Black  River,  and  thus  reduction  in 
harbor  maintenance  dredging  and  improved  water  quality. 

The  thrust  of  this  Preliminary  Feasibility  Study  (Stage  2)  is  directed 
towards  the  investigation  of  commercial  navigation  needs  at  Lorain  harbor, 
which  is  consistent  with  the  study  direction  outlined  in  the  September  1978 
Reconnaissance  Report  (revised  January  1979).  Commercial  navigation  was 
selected  because:  1)  funding  and  timing  constraints  would  extend  the 
completion  date  of  the  Final  Feasibility  Study  (Stage  3)  significantly  if 
Stage  2  studies  of  all  three  wa'.er  resources  needs  were  completed 
concurrently;  2)  the  authorizing  resolution  specifically  identifies  commer¬ 
cial  navigation  as  the  study  purpose;  and  3)  local  interests  have  Identified 
commercial  navigation  as  the  priority  water  resource  need  at  Lorain  Harbor. 
However,  this  course  of  action  will  not  preclude  possible  improvements  for 
recreational  navigation  and/or  sediment  reduction  which  will  be  investigated, 
for  the  most  part,  in  Stage  3. 

The  objectives  of  this  Stage  2  study  are:  1)  to  evaluate  a  full  range  of 
alternatives  for  commercial  navigation  modifications  at  Lorain  Harbor  con¬ 
sidering  benefits,  costs,  social  and  environmental  implications,  and 
constraints  that  might  be  imposed  on  improvements  in  the  interest  of 
recreational  navigation  and  sedimentation;  and  2)  to  recommend  those  commer¬ 
cial  navigation  alternatives  which  warrant  additional  study  during  the 
detailed  study  phase  (Stage  3). 

STUDY  PARTICIPANTS  AND  COORDINATION 


This  Preliminary  Feasibility  Report  was  prepared  by  the  Buffalo  District 
of  the  Corps  of  Engineers  with  the  assistance  of  the  North  Central  Division, 
Corps  of  Engineers  and  the  consulting  firm  Michael  Baker,  Jr.,  Inc.,  Beaver, 
PA.  The  consultant  studied  and  reported  on  the  technical  aspects  of  cargo 
handling,  transportation,  and  marine  structures.  The  consultant  also  pre¬ 
pared  preliminary  design  plans  and  relate!  cost  estimates  for  a  number  of 
alternatives.  This  material  is  provided  in  Appendix  A. 

An  Orientation  Workshop  for  the  Lorain  Reconnaissance  Report  took  place  on 
27  April  1978.  (See  Appendix  B  of  Reconnaissance  Report  dated  September  1978 
for  summary  minutes.)  The  Initial  Public  Meeting  for  the  Stage  1  study  was 
held  on  31  May  1978.  An  Information  Workshop  on  the  design  alternatives  for 
the  harbor  took  place  on  10  July  1979.  The  purpose  of  this  Stage  2  workshop 
was  to  present  the  preliminary  designs  and  cost  estimates  to  the  principal 
study  participants.  These  meetings  afforded  interested  parties  and  the 
general  public  an  opportunity  to  express  their  views  concerning  the  improve¬ 
ments  desired  and  the  need  and  advisability  of  execution.  These  meetings 
were  attended  by  four  basic  interest  groups.  These  groups  were:  (1)  commer¬ 
cial  and  industrial  interests;  (2)  social,  environmental,  and  recreational 
interests;  (3)  local  government  and  planning  interests;  (4)  general  public 
interests . 
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Continual  coordination  has  and  will  be  maintained  with  Federal,  State, 
regional,  county,  town,  city  agencies  and  departments,  and  with  private 
interests  affected  by  water  resource  actions  at  Lorain  Harbor  and  the  Black 
River. 

The  coordination  has  been  facilitated  by  making  written  material  available  in 
advance  of  meetings.  Suggested  items  for  discussion  and  questions  concerning 
the  study  were  furnished  so  that  meeting  participants  could  be  prepared  with 
specific  information.  Flexibility  has  been  maintained  throughout  the  study 
to  insure  that  the  desires  of  the  majority  are  made  manifest  and  that  the 
selected  plan  of  action  wil  be  acceptable  to  their  interests  even  it  the  no¬ 
action  plan  is  selected. 

PRIOR  STUDIES  AND  REPORTS 


Corps  Studies  For  Lorain  Harbor 


A  number  of  Congressionally  authorized 
Chi*  f  of  Engineers  concerning  the  need 
Havoor.  A  summary  of  these  reports  is 


reports  have  been  prepared  by  the 
for  navigation  improvements  in  Lorain 
provided  in  Table  1. 


4 


Table  1  -  Prior  Reports 


Year 

of 

Rpt . 

Work  Considered 

Congressional 

Document 

Recommendation 

Action  By 
Congress , 
R&H  Act 

1897 

Breakwaters  and 
extension  of  piers 
to  present  dimen¬ 
sion  and  dredging 

H.  Doc.  131, 

55  Cong.,  2nd 
Seas,  and  Ann. 
Rpt.,  1898, 
p.  2718 

Favorable 

3  Mar  1899 

1907 

Widening  Black 

River 

H.  Doc.  560, 

60th  Cong., 

1st  Sess. 

Favorable 

2  Mar  1907 

1910 

Extending  break¬ 
waters  and  dredging 

H.  Doc.  644, 

61st  Cong., 

2nd  Sess. 

Favorable 

25  Jun  1910 

1S13 

Widening  and 
straightening 

Black  River 

H.  Doc.  160, 

63rd  Cong., 

1st  Sess. 

Unfavorable 

1916 

Extending  west 
breakwater 

H.  Doc.  980, 
64th  Cong., 

1st  Sess. 

Favorable 

8  Aug  1917 

1916 

Dredging  certain 
parts  of  harbor 
to  project  depth 

H.  Doc.  985, 
64th  Cong., 

1st  Sess . 

Favorable 

8  Aug  1917 

1918 

Improvement  of 
river  above  exist¬ 
ing  project 

H.  Doc.  1200, 
65th  Cong., 

2nd  Sess. 

Unfavorable 

* 

1919 

Improvement  of 
river  above  exist¬ 
ing  project 

House 

Committee  1, 
66th  Cong., 

1b t  Sess. 

Unfavorable 

1919 

Extending  east 
breakwater  and 
dredging 

H.  Doc.  254, 
66th  Cong., 

1st  Sess  . 

Unfavorable 

1926 

Extending  project 
upriver 

H.  Doc.  587, 
69v.h  Cong., 

2nd  Sess. 

Favorable 

3  Jul  1930 
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Table  1  -  Prior  Reports  (Cont'd) 


Year 

of 

Rpt . 

Work  Considered 

Congressional 

Document 

:  Action  By 
:  Congress , 

Recommendation  :  R&H  Act 

1932 

Widening  of  two 

H.  Doc.  469, 

■ 

• 

Favorable  s  30  Aug  1935 

bends  in  river  and 

72nd  Cong., 

• 

• 

enlargement  of 

2nd  Sess. 

• 

• 

turning  basin 

• 

• 

opposite  Nat.  Tube 

• 

• 

Co  .  dock 

• 

• 

a 

1932 

Approach  channel 

Senate  Comm. 

Favorable  :  30  Aug  1935 

to  municipal  pier 

print,  73rd 

• 

• 

Cong.,  2nd 

• 

a 

Sess . 

a 

a 

19J5 

Deepening  outer 

Rivers  and 

a 

Favorable  :  30  Aug  1935 

harbor,  river 

Harbors  Comm. 

a 

a 

channel,  and 

Doc.  51,  74th 

a 

a 

turning  basin 

Cong.,  1st 

Sess . 

1941 

Turning  basin  in 

H.  Doc.  161, 

a 

Favorable  :  2  Mar  1945 

the  bend  of  Black 

77th  Cong., 

a 

a 

River  immediately 

1st  Sess. 

a 

a 

upstream  from  the 

a 

a 

Baltimore  and  Ohio 

a 

a 

RR  Coal  Dock 

a 

a 

1954 

Renovation  of  Lake 

H.  Doc.  229, 

a 

Favorable  s  3  Sep  1954 

View  Park  beach 

83rd  Cong., 

• 

a 

and  construct  three 

1st  Sess . 

a 

a 

offshore  break- 

a 

a 

water  structures 

a 

a 

to  prevent  beach 

a 

a 

erosion 

a 

a 

a 

1958 

Construction  of 

H.  Doc.  166, 

Favorable  :  14  Jul  196C 

detached  break- 

86th  Cong., 

a 

water  lakeward  of 

1st  Sess. 

a 

a 

present  entrance; 

a 

a 

breakwater  removal; 

a 

a 

extension  of  east 

a 

a 

breakwater  to 

a 

a 

shore;  removal  of 

a 

a 

outer  1 , 100  feet 

a 

a 

of  the  east  pier; 

a 

a 

dredging  entire 

harbor  to  greater 

....  ..na 


Table  1  -  Prior  Report?-  (Cont'd) 


Year  ' 
of 
Rpt . 

Work  Considered 

Congressional 

Document 

Recommendation 

Action  By 
Congress , 

R&H  Act 

depths;  and 
replacement  of 
existing  railroad 
bridge 

1960 

Construct  bank 
stabilization  works 
at  Cut  No.  1  along 
left  bank  of  Black 
River  above  Erie 
Avenue  Bridge 

PL  89-298 

Favorable 

27  Oct  1965 

1970 

Construction  of 
58-acre  confined 
dredged  material 
disposal  area  off 
the  east  break¬ 
water  shore  arm 

PL  91-611 

Favorable 

31  Dec  1970 

Other  Corps  of  Engineers  Studies 

Other  ongoing  studies  by  the  U.  S.  Army  Corps  of  Engineers  are  pertinent  to 
and  may  have  an  influence  upon  future  considerations  at  Lorain  Harbor.  These 
are : 


a.  The  Navigation  Season  Extension  Study  -  The  purpose  of  this  study, 
completed  in  December  1979,  was  to  determine  the  economic  feasibility  of 
extending  the  navigation  season  for  all  the  Great  Lakes  and  the  St.  Lawrence 
Seaway.  Navigation  on  the  GL/SLS  occurs  from  about  the  first  week  in  April 
to  raid-to-late  December.  A  limited  8-1/2  to  9-month  season  results  is  dis¬ 
economies  to  commerce  and  industry  which  resorts  to  stockpiling  of  raw 
materials  or  to  more  costly  alternate  transportation  routes  to  sustain  year- 
round  operations.  This  report  recommended  a  navigation  season  of  12  months 
on  the  upper  lakes  and  10  months  on  Lake  Ontario  and  St.  Lawrence  River.  The 
Final  Feasibility  Report  (Stage  3)  has  been  completed  and  submitted  to  the 
Board  of  Engineers  for  Rivers  and  Harbors  for  action.  Implementation  of  an 
extended  navigation  season  may  have  a  significant  impact  upon  the  physical, 
logistic,  and  economic  considerations  at  Lorain  Harbor  and  must  be  considered 
in  future  feasibility  studies  at  this  harbor. 

b.  The  Great  Lakes  Connecting  Channels  and  Harbors  Study  -  This  study 
covers  the  upper  Great  Lakes  Region  (Lakes  Superior,  Michigan,  Huron,  and 
Erie).  The  purpose  of  this  study  is  to  determine  the  feasibility  of  modifi¬ 
cations  to  the  existing  commercial  navigation  system.  Inasmuch  as  waterborne 
commerce  at  Lorain  involves  interlake  commodity  transport,  recommendations 
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for  size  and  draft  requirements  at  the  conclusion  of  the  Connecting  Channels 
and  Harbors  Study  must  be  considered  in  the  formulation  of  alternative 
futures  and  their  economic  Impact  on  navigation  demands  to  be  made  upon 
Lorain  Harbor  and  the  existing  harbor  channels.  This  study  is  presently  in 
Stage  2  (Preliminary  Feasibility  Report)  and  will  be  completed  at  the  end  of 
Fiscal  Year  1984. 

c*  St.  Lawrence  Seaway,  Additional  Locks  Study  -  The  purpose  of  this 
study  was  to  determine  the  adequacy  of  the  existing  locks  ana  channels  in 
the  U.S.  section  of  the  Seaway  with  respect  to  present  and  future  commercial 
navigation  needs,  and  the  advisability  of  their  rehabilitation,  enlargement 
or  augmentation.  Buffalo  District  is,  in  conjunction  with  the  Connecting 
Channels  Study  i\.  Detroit  preparing  a  Stage  2  Report  by  1982. 

d.  The  Maadmum  Ship  Size  Study  -  This  study  was  completed  in  1977  by 
North  Central  Division,  Corps  of  Engineers,  to  screen  vessels  and  improvement 
alternatives  for  use  as  input  in  the  Great  Lakes  Connecting  Channels  and 
Harbors  and  the  St.  Lawrence  Seaway  Additional  locks  Studies.  This  study  is 
presently  being  reviewed  based  on  current  condi cions  in  1981.  Forecasts  of 
the  number  of  vessels,  freight  rates,  and  commodity  data  within  the  GL/SLS 
may  provide  uoeful  information  in  feasibility  studies  for  Lorain  Harbor. 

e.  The  Great  Lakes-St.  Lawrence  Seaway  Traffic  Forecast  Study  -  This 
study  produced  a  system-wide  transportation  planning  tool  useful  for 
establishing  the  economic  feasibility  of  future  navigation  improvements.  The 
purpose  of  this  study  is  to  evaluate  the  effects  navigation  improvements, 
such  as  season  extension,  channel  modifications,  and  harbor  improvements,  may 
have  upon  future  commodity  shipments  and  traffic.  The  model  is  an  effort  to 
lower  the  cost  of  simulating  navigation  improvements  at  the  field  level  and 
to  simulate  the  impact  of  increased  traffic  service.  The  model  measures  the 
effect  on  tonnage  levels  of  potential  system-wide  improvements,  thus 
influencing  the  traffic  and  benefits  derived  from  the  proposed  improvement* 
Distribution  of  traffic  forecasts  between  individual  harbors  within  port 
ranges  (port  split  traffic  forecasts)  are  also  produced  to  evaluate  the  eco¬ 
nomic  impact  of  future  traffic  flows  and  will  represent  a  check  upon  other 
sources  of  traffic  forecasts  for  Lorain  Harbor. 

f •  Energy  Impact  Study  for  Great  Lakes-St.  Lawrence  Seaway  Navigation 
Season  Extension  Program  -  This  study  was  prepared  by  the  Detroit  District 
Corps  of  Engineers  to  investigate  the  effects  of  waterborne  transportation  on 
national  energy  consumption.  This  study  was  initiated  during  the  preparation 
of  the  Season  Extension  Study  and  its  conclusions  will  be  reviewed  for  appli¬ 
cation  to  potential  improvements  to  Lorain  Harbor. 

g.  Lock  Capacity  Studies  -  These  studies  deal  with  the  St.  Lawrence, 
Welland,  and  Sault  Ste.  Marie  Locks  and  were  completed  in  1979  under  the 
supervision  of  the  North  Central  Division  Economics  Branch.  Analytical  stud¬ 
ies  were  prepared  under  contract  with  Arctec,  Inc.,  and  resulted  in  a 
generalized  computer  model  capable  of  simulating  the  interaction  of  ships  and 
lock  facilities  in  the  future.  This  investigation  is  relevant  to  the  Lorain 
Harbor  study  in  that  traffic  forecasts  at  the  harbor  should  accommodate  phys¬ 
ical  constraints  that  may  develop  within  the  Great  Lakes-St.  Lawrence  Seaway 
and  ultimately  restrict  traffic  activity  at  Lorain  Harbor. 


Studies  By  Others 


a.  The  Great  Lakes  Cooperative  Port  Planning  Study  -  This  study  was  pre¬ 
pared  by  the  Great  Lakes  Regional  Office  of  the  Maritime  Administration  U.S. 
Department  of  Commerce  in  Cleveland,  OH.  It  is  a  comprehensive  study  of 
Great  Lakes  bulk-handling  facilities,  waterborne  traffic,  competition  between 
Great  Lakes  ports  and  other  coastal  ports,  general  cargo  shipments,  port 
financing,  and  marketing  programs.  Lorain  Harbor  has  been  included  as  one  of 
the  major  bulk  cargo  ports.  The  results  of  this  study  may  provide  meaningful 
input  for  proposed  harbor  improvements  at  Lorain  Harbor,  OH. 

b.  Small-Boat  Harbor  Study  -  This  study  was  prepared  in  1978  by  a 
Contractor  under  the  supervision  of  the  Lorain  Community  Development 
Department.  This  report  investigates  the  recreation  potential  of  the  Lorain 
Harbor  area,  including  the  Corps  58-acre  dredge  disposal  area  Immediately 
east  of  the  harbor.  A  preliminary  evaluation  of  the  financial  feasibility  of 
a  local  operator  of  a  hypothetical  marina  facility  was  also  performed. 

THIS  REPORT 


In  the  interest  of  clarity  of  presentation  and  reference,  this  Preliminary 
Feasibility  Report  has  been  arranged  into  a  Main  Report  and  six  appendices. 
The  Main  Report  is  written  to  give  both  the  technical  reviewer  and  the 
general  reader  a  clear  understanding  of  the  study,  the  study  results,  and  the 
key  conclusions  and  decisions  reached  in  possible  harbor  modifications  in  the 
interest  of  commercial  navigation. 

The  Main  Report  describes  the  resources  and  economy  of  the  study  area;  iden¬ 
tifies  problems  and  needs;  formulates  a  full  range  of  possible  harbor  todifi- 
cation  alternatives;  describes  economic,  social,  and  environmental 
implications  of  the  alternatives;  and  identifies  feasible  and  economically 
justified  improvements.  It  also  includes,  in  summary  form,  the  costs  and 
benefits  of  the  various  alternatives,  and  the  division  of  project  respon¬ 
sibility  between  Federal  and  non-Federal  interests  for  the  feasible  and  eco¬ 
nomically  justified  improvements.  Also,  the  report  provides  the  District's 
recommendations  regarding  further  detailed  study  under  the  Congressional 
F  esolution. 

The  six  appendices  to  the  report  present  supporting  data  and  details  covering 
the  features  of  the  Preliminary  Feasibility  Report.  Appendices  A  through  E 
will  be  of  primary  interest  to  the  technical  reviewer. 

Appendix  A  is  a  technical  report  of  the  preliminary  designs  and  cost  esti¬ 
mates  for  Lorain  Harbor  and  was  prepared  by  Michael  Baker,  Jr.,  Inc.,  under 
contract  with  the  Buffalo  District.  The  information  presented  is  divided 
into  design  work  components  (project  features)  and  then  combines  the 
appropriate  work  components  to  obtain  the  16  alternative  plans  of  improvement 
considered  in  Stage  2. 

Appendix  B  is  a  technical  report  on  the  economic  evaluation  of  the 
alternatives.  This  appendix  was  prepared  by  the  Economics  Section  of  the 
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Buffalo  District  and  includes,  but  is  not  limited  to,  traffic  forecasts, 
fleet  mix  projections,  benefits,  and  sensitivity  analyses. 

Appendix  C  is  the  cultural  resources  report.  This  appendix  was  prepared  by 
the  Environmental  Section  of  the  Buffalo  District. 

Appendix  D  contains  the  Intermediate  U.  S.  Fish  and  Wildlife  Service  Report 
for  the  Lorain  Harbor  Commercial  Navigation  Study,  which  has  been  prepared 
under  the  authority  on  the  Fish  and  Wildlife  Coordination  Act.  This  report 
contains  information  on  the  biological  resources  of  the  study  area  and  pre¬ 
sents  a  brief  discussion  of  the  projected  impacts  of  the  various  alternatives 
on  the  resources.  In  addition,  the  Fish  and  Wildlife  Service  has  presented  a 
brief  discussion  of  possible  mitigation  measures,  to  offset  the  biological 
impacts  of  the  alternatives  being  considered. 

Appendix  E  provides  data  on  geology,  fluvial  processes,  and  the  results  of 
the  bottom  sediment  analysis  in  Lorain  Harbor.  This  appendix  was  prepared  by 
the  Geotechnical  Section  of  the  Buffalo  District. 

Appendix  F  contains  all  pertinent  correspondence  in  connection  with  the 
Preliminary  Feasibility  Study,  including  comments  from  interested  agencies. 

STUDY  PROCESS 


The  Lorain  Harbor  Feasibility  Study  will  be  completed  in  three  stages  (See 
Plate  2).  These  three  stages  ares 

Stage  1  Reconnaissance  Report 

Stage  2  Preliminary  Feasibility  Report  (PFR) 

Stage  3  Final  Feasibility  Report  (FFR) 

Stage  1,  the  initial  planning  stage,  defines  the  scope  and  character  of  the 
feasibility  study  and  provides  a  guide  to  subsequent  planning  by  carrying  out 
four  planning  tasks,  discussed  below,  at  a  preliminary  level.  The  emphasis 
in  Stage  1  is  on  Task  1,  problem  identification.  The  Reconnaissance  Report 
defines  broad  planning  objectives,  formulates  possible  alternative  measures 
for  achieving  the  objectives,  and  produces  a  tentative  impact  assessment  and 
evaluation.  The  level  of  detail  Is  general  and  the  planning  tasks  draw  upon 
a  broad  data  base  which  may  be  more  qualitative  than  quantitative.  The  prod¬ 
uct  of  Stage  1  is  a  Reconnaissance  Report  document  setting  forth  in  general 
terms  the  study  scope  and  management  actions  necessary  to  implement  the 
study  purposes.  The  Reconnaissance  Report  for  the  Lorain  Harbor  Feasibility 
Study  was  completed  in  September  1978  and  revised  in  January  1979. 

Stage  2,  the  intermediate  planning  stage,  is  characterized  by  developing  a 
range  of  alternatives  to  achieve  the  planning  objectives  without  con¬ 
centrating  on  highly  detailed  engineering  designs.  Potential  impacts  of 
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these  alternative  plans  are  assessed  and  evaluated,  concentrating  on  their 
significant  consequences.  Data  should  be  sufficient  to  set  forth  and  analyze 
alternative  concepts  and  should  narrow  the  choices  to  the  most  viable  options 
available  in  the  study  area.  The  product  of  Stage  2  is  a  Preliminary 
Feasibility  Report  (PFR). 

During  the  final  stage,  Stage  3,  the  recommended  alternatives  from  the  PFR 
are  studied.  Detailed  design,  assessment,  and  evaluation  necessitate  speci¬ 
fic  data  and  well-defined  study  assumptions.  The  plans  must  be  sufficiently 
detailed  to  facilitate  effective  choices  for  recommended  plan  implementation. 
A  recommended  plan  will  state  the  planning  objectives  forming  the  basis  for 
the  technical  and  institutional  measures  selected  to  accomplish  resource 
management.  Both  nonstructural  and  structural  measures  are  described  and  the 
means  of  implementing  and  managing  specified.  The  product  of  Stage  3  is  a 
Final  Feasibility  Report  (FFR). 

If  the  recommended  plan  is  favorable  for  Federal  involvement,  then  the 
Federal  and  non-Federal  cost-sharing  will  be  described.  Then  the  FFR,  after 
review  at  Division  and  Washington  levels,  will  be  submitted  to  Congress  for 
their  action.  The  FFR  would  include  a  recommendation  for  construction. 

In  each  of  these  three  stages,  plans  are  developed  through  an  iterative  proc¬ 
ess  of  four  tasks  (See  Plate  2).  These  tasks  are:  Task  1  -  Problem 
Identification;  Task  2  -  Formulation  of  Alternatives;  Task  3  -  Impact 
Assessment;  and  Task  4  -  Evaluation. 

Task  1,  Problem  Identification,  consists  of  defining  the  problems  and  needs 
of  the  study  area  with  the  goal  of  delineating  the  planning  objectives  for 
the  feasibility  study.  This  is  accomplished  by  identifying  concerns,  ana¬ 
lyzing  the  problems  and  needs,  describing  the  base  conditions,  projecting 
future  with  and  without  project  conditions,  and  refining  the  planning  objec¬ 
tives  to  insure  that  the  identified  problems  adhere  to  these  objectives. 

Task  2,  Formulation  of  Alternatives,  consists  of  developing  resource  manage¬ 
ment  systems  (alternative  plans  of  improvement)  that  will  achieve  the 
planning  objectives.  Initially,  a  broad  range  of  technical  and  institutional 
measures,  both  structural  and  nonstructural,  are  Identified.  These  measures 
are  then  combined  to  develop  alternative  plant?  that  satisfy  the  planning 
objectives.  Where  individual  planning  objectives  are  not  addressed  by  plans 
previously  developed,  additional  measures  are  added  to  these  plans  to 
complete  the  resource  management  system.  In  the  formulation  process,  the 
goal  is  to  minimize  conflicts  ind  maximize  compatibility  of  measures  by 
adding  (or  deleting)  measures  to  the  alternative  plans.  The  National 
Economic  Development  (NED)  plan  which  emphasizes  maximum  net  benefits  and  an 
Environmental  Quality  (EQ)  plan  which  emphasizes  positive  environmental 
measures  are  identified. 

The  Objective  of  Impact  Assessment,  Task  3,  is  to  identify  and  measure  the 
probable  economic,  social,  and  environmental  effects  of  each  alternative 
plan.  Activities  consist,  of  analyzing  each  measure  to  determine  potential 
sources,  the  Incidence,  and  the  magnitude  of  the  environmental  and  social 
impacts  of  each  plan.  Impacts  to  be  addressed  include,  but  are  not  limited 


11 


to,  the  following  parameters:  noise,  displacement  of  people,  aesthetic 
values;  community  cohesion,  community  growth,  tax  revenues,  property  values; 
public  facilities  and  services,  employment /labor  force,  business  and 
industrial  activities,  man-made  resources;  natural  resources,  air  quality, 
water  use  and  quality,  and  regional  growth. 

Both  quantitative  and  qualita  ive  measurement  of  effects  may  be  necessary  to 
evaluate  the  impacts  of  deci  ions  on  the  environmental  quality  objective. 

The  evaluation  of  qualitati  e  measures  lies  within  the  domain  of  public 
perception.  The  public  involvement  and  participation  program,  conducted 
du  Ing  this  study,  will  be  used  to  assess  public  perception  concerning  tb* 
quality  parameters. 

During  Task  A,  the  impacts  of  each  alternative  plan  are  compared  to  those  for 
the  "without  project"  condition  to  determine  the  contributions,  both  benefi¬ 
cial  and  adverse,  of  each  plan.  Activities  during  evaluation  include: 
selection  of  the  alternative  plans  that  best  reflect  criteria  for  the  N  ^  and 
EQ  p]  ..s;  determination  of  the  Federal  interest  in  each  plan;  and  performance 
of  a  trade-off  analysis  to  determine  the  contributions  of  the  alternative 
plans . 
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SECTION  B  I 

PROBLEM  IDENTIFICATION 


GENERAL 

The  purpose  of  this  section  is  to  inform  the  reader  of  the  problems  con¬ 
cerning  commercial  navigation,  recreational  navigation,  and  erosion  and  sedi¬ 
mentation  in  the  Lorain  Harbor  area  for  which  this  study  seeks  a  solution(s). 
This  section  presents  information  concerning  the  existing  physical  and  human 
environment  in  the  general  area;  discusses  the  need  for  identifying  methods 
of  improving  the  ease  and  safety  for  navigation;  reviews  the  planning 
constraints  under  which  this  study  was  conducted;  discusses  the  specific 
planning  objectives  of  the  study;  and  reviews  the  conditions  that  would  exist 
if  no  Federal  action  was  taken. 


EXISTING  CONDITIONS 

PHYSICAL  ENVIRONMENT  < 

REGIONAL  GEOLOGY 


Physiography  -  Lorain  Harbor  is  at  the  mouth  of  the  Black  River  at  Lorain, 
OH.  The  Black  River  drains  a  portion  of  the  Central  Lowlands  Physiographic 
Province.  This  is  an  area  characterized  by  a  flat  lying  lake  plain  crossed 
by  sandy  ridges  of  former  glacial  lakes  and  by  gently  rolling  moraines.  The 
greatest  relief  occurs  along  the  Lake  Erie  shoreline  where  bluffs  rise  30  to 
50  feet,  and  in  the  major  stream  valleys. 

Bedrock  Geology  -  Bedrock  in  the  region  consists  of  Paleozoic  shale, 
siltstone,  sandstone,  and  carbonate  rock.  In  western  Ohio,  there  is  a  broad 
low  dome  known  as  the  Cincinnati  Arch  which  has  a  north  trending  axis.  The 
rocks  in  the  vicinity  of  the  structure  have  a  gentle  southeastward  dip  of 
about  20  feet  per  mile. 

Surflcial  Geology  -  Unconsolidated  material  consists  of  glacial  till, 
glaciofluvial  and  lacustrine  deposits,  and  alluvium.  Much  of  this  material 
was  deposited  during  the  Late  Pleistocene. 

LOCAL  GEOLOGY 


Bedrock  Geology  -  Bedrock  is  exposed  throughout  most  of  the  Black  River 
Valley.  From  Elyria  downstream,  the  Devonian  Cleveland  Shale  is  exposed. 
When  freshly  exposed  it  is  bluish  black  to  brownish  black  and  turns  coffee 
brown  upon  weathering.  In  fresh  exposures,  the  shale  is  very  compact  and 
massive  to  platey  but  after  slight  weathering  it  becomes  thinly  laminated, 
fissle,  and  brittle.  Upon  extreme  weathering  it  turns  dark  gray  and  breaks 
down  into  flakey  pieces  but  does  not  acquire  the  real  plasticity  of  a  clay 
shale.  Primary  and  secondary  deposits  of  pyrite  are  present  in  considerable 


quantities  along  the  laminae  a.  '’oncretionary  masses  or  as  finely  dissemi¬ 
nated  pyrite.  When  the  shale  .s  chipped  it  gives  off  a  gaseous  odor. 

Borings  taken  in  the  Lorain  Haibor  vicinity  show  that  usually  the  upper  10 
feet  of  rock  is  weathered  and  that  some  vertical  jointing  is  evident. 

Upstream  of  Elyria  are  rocks  of  Mississippian  Age.  The  oldest  of  these  is 
the  Bedford  shale.  This  is  a  grayish  to  dusky  red  shale  with  abundant  gray 
shale  or  sandstone  and  siltstone  lenses.  The  shale  weathers  rapidly  to  a 
sticky  red  mud  and  forms  outcrops  that  are  obscured  by  slumping  and  soil 
creep. 

Surficial  Geology  -  The  unconsolidated  deposits  of  the  Black  River  Basin 
consist  mostly  of  till.  Goldthwart  and  others  (1965)  characterize  till  in 
this  area  as  brown  clay  till.  Overlying  the  till  in  many  areas  is  a 
lacustrine  clayey  silt  and  sandy  beach  ridges.  These  ridges  are  conspicuous 
remnants  of  former  glacial  lakes.  Forsyth  (1959)  has  identified  the  major 
ridges  as  those  of  Lakes  Lundy,  Wayne,  Warren,  Whittlesey,  and  Maumee  I,  II, 
and  III. 

Alluvial  sand  and  gravel  deposits  are  not  as  common  in  the  Black  River  as  in 
other  Ohio  streams.  Most  of  the  alluvium  is  found  in  the  lower  reaches  and 
in  the  headwaters  of  its  tributaries  where  the  stream  cuts  through  gravelly 
morainal  deposits. 

Borings  taken  by  others  in  the  lower  reach  of  the  river  at  Lorain  show  the 
soil  to  consist  of  alluvial  clays  with  low  plasticity  and  containing  traces 
of  sand  and  organic  matter.  This  is  underlain  by  a  dense,  silty  gravel  which 
directly  overlies  rock.  A  more  detailed  description  of  the  geology  of  the 
area  is  contained  in  Appendix  E. 

Water  Bodies  -  Lake  Erie  is  the  shallowest  of  the  Great  Lakes,  with  a 
der>th  of  less  than  80  feet  over  90  percent  of  its  entire  surface  area  of 
9,919  square  miles.  Maximum  depth  is  210  feet  and  the  average  depth  is  60.7 
feet.  The  lake  is  divided  into  three  basins:  western,  central,  and  eastern, 
as  shown  on  Figure  Bl. 

The  central  basin  extends  along  the  northeast  Ohio  shore,  adjacent  to  the 
project  area  and  is  by  far  the  largest  of  the  three,  covering  approximately 
6,300  square  miles.  Its  average  water  depth  is  60  feet,  with  a  maximum  of 
about  84  feet.  The  shores  are  generally  high  clay  banks  with  narrow  beaches. 
In  winter,  the  central  basin  becomes  entirely  ice  covered  with  95  percent 
coverage  of  the  entire  lake  during  some  severe  winters. 

Because  of  the  central  basin's  large  cross  section,  its  flow-through  current 
is  immeasurably  slow  and  circulation  is  controlled  by  the  wind.  Although 
reversals  are  common  with  wind  shifts,  the  predominant  surface  water 
movement,  as  shown  on  Figure  Bl,  is  eastward,  angling  away  from  the  north 
shore  toward  the  south  shore.  The  predominant  bottom  water  flow  is 
southwestward . 

uorain  Harbor  is  situated  at  the  mouth  of  the  Black  River.  The  Black  River, 
including  the  East  and  West  Branches,  has  a  total  drainage  area  of  470  square 


miles.  The  East  Branch  of  the  Black  River,  which  originates  just  south  of 
the  Lorain  County  line,  flows  through  hilly  terrain,  which  is  predominantly 
farmland.  The  West  Branch  meanders  through  forest  land  before  merging  with 
the  East  Branch  in  Elyria.  The  mainstream,  flowing  northward,  divides  the 
city  of  Lorain  and  empties  into  Lake  Erie  at  Lorain  Harbor. 

A  U.  S.  Geological  Survey  recording  gage  is  located  on  the  Black  River  at 
Elyria,  OH,  and  measures  396  square  miles  of  drainage  upstream  of  this 
location.  The  average  stream  flow  as  recorded  at  this  gage  is  314  cubic  feet 
per  second  and  the  maximum  discharge  was  51,700  cubic  feet  per  second  in  July 
1969. 

Water  Levels  and  Fluctuations  -  The  water  levels  at  Lorain's  outer  harbor 
and  in  the  lower  Black  River  to  the  upper  limit  of  the  Federal  project 
(approximately  to  stream  mile  3)  vary  with  and  are  approximately  the  same  as 
the  levels  of  Lake  Erie.  All  project  depths  at  Lorain  Harbor  refer  to  Low 
Water  Datum  (LWD)  for  Lake  Erie,  except  for  high  flows  on  the  Black  River, 
which  is  568.6  feet  above  mean  water  level  at  Father  Point,  Quebec 
(International  Great  Lakes  Datum  1955  (IGLD-1955) ) .  (Figure  B2) 

The  water  surface  elevations  of  Lake  Erie  vary  irregularly  from  year  to  year 
and  are  subject  to  seasonal  changes.  In  addition  to  the  seasonal  variations, 
fluctuations  due  to  changes  in  wind  and  barometric  pressure  cause  occasional 
oscillations  of  short  duration.  These  fluctuations  have  been  known  to  cause 
pronounced  surges  and  currents  moving  upriver  in  the  Black  River  channel. 
Flood  flows  in  the  Black  River  cause  temporary  increases  in  the  water  surface 
elevation  in  Lorain  Harbor.  On  the  basis  of  interviews  with  vessel 
operators,  these  have  little  effect  on  commercial  navigation.  Table  2  notes 
seasonal  variations  during  the  past  70  years  at  Cleveland,  OH,  which  are  con- 
idered  to  be  representative  of  Lorain  Harbor. 
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I9UHCE;  "Final  Environmental  Statement,  Cleveland  Harbor  Operations  and  Maintenance,  Cuyahoga  County, 
Ohio",  U.S.  Army  Engineer  District,  Buffalo,  N.Y.,  April  I97'f. 


Table  2  -  Water  Level  Variations 

Lake  Erie  -  Cleveland,  Ohio  27 
1907  -  1977 


Season 

(Date) 

Max.  : 

(Date) 

Min.  : 

Variations 

Monthly  Mean 

Summer 

(6/73) 

573.51  : 

(6/34) 

568.46 

5.05 

feet 

Winter 

(11/73) 

571.77  s 

(2/36) 

567.49 

4.28 

feet 

Max. 

(6/73) 

573.51  : 

(2/36) 

567.4? 

6.02 

feet 

Dally  Mean 

Summer 

(6/17/73) 

573.82  : 

(7/8/34) 

568.58 

5.24 

feet 

Winter 

(12/6/73) 

571.41  : 

(12/4/34) 

567.11 

4.30 

feet 

Max. 

(6/17/73) 

573.82  : 

(12/4/34) 

567.11 

6.71 

feet 

Instantaneous 

Summer 

(6/16/73) 

574.48  : 

(8/2/34) 

570.34 

4.14 

feet 

Winter 

(12/6/73) 

574.48  : 

(1/17/35) 

566.06 

• 

Ui 

oo 

feet 

Max. 

(6/16/73) 

574.48  : 

(1/17/35) 

566.06 

8.48 

feet 

1/  Condition  is  also  representative  at  Lorain  Harbor. 


Wind  and  Waves  -  No  actual  wave  records  are  available  in  the  immediate 
vicinicy  of  Lorain  Harbor. 

Wind  velocity  generally  is  moderate,  averaging  12.8  miles  per  hour;  the  pre¬ 
vailing  wind  directions  are  west  and  southwest,  as  shown  on  Plate  3. 

The  predominant  littoral  drift  is  from  east  to  west,  with  a  small  amount  of 
drift  occurring  west  to  eaat  due  to  the  sheltering  effect  of  the  West 
Breakwaters . 


Water  Depths  -  The  outer  harbor  and  Black  River  navigation  channel 
depths,  based  on  Low  Water  datum,  568.6  feet  above  LWD,  are  maintained  by  the 
Corps  dredging  program  as  follows  (Plate  1): 


Lake  Approach  Channel 
Channel  Across  Outer  Harbor 
Turning  Area  in  Outer  Harbor 
Approach  Channel  to  Municipal 
Channel  at  River  Entrance 
black  River  Channel 
Lower  Turning  Basin 
Upper  Turning  Basin 


29  feet 
28  feet 
25  feet 

Pier  16  feet 

28  feet 
27  feet 
20  feet 
17-21  feet 
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WIND  DIAGRAM  FOR  LORAIN  HARBOR,  OHIO 

NOTES 

■■I  INDICATES  DURATION  FOR  ICE-FREE  PERIOD  (MAR.  TO 
DEC.  INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

CZD  INDICATES  DURATION  FOR  ICE  PERIOD  (J,\N.  TO  FEB. 
INCL.)  IN  PERCENT  OF  TOTAL  DURATION. 

INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT 
OCCURRING  DURING  ICE-FREE  PERIOD. 

— ....  INDICATES  PERCENT  OF  TOTAL  WIND  MOVEMENT  OCCURR¬ 
ING  DURING  COMBINED  ICE  AND  ICE-FREE  PERIODS. 


FIGURES  AT  ENDS  OF  BARS  INDICATE  PERCENT  OF 
TOTAL  WIND  DURATION  FOR  ICE-FREE  PERIOD  AND  COMBINED 
ICE-FREE  AND  ICE  PERIODS,  RESPECTIVELY . 


WIND  DATA  BASED  ON  RECORDS  OF  THE  U.S  COAST 
GUARD  AT  LORAIN  HARBOR, OHIO  FOR  PERIOD  I  JAN.  1938-31  DEC.I97I 
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Platt  3 


Exposure  and  Effect  of  Storms  ••  The  Outer  Harbor  entrance  opening  to  the 
northwest  is  protected  by  a  detached  outer  2,180-foot-long  breakwater  lying 
in  an  east-west  direction.  This  Outer  Breakwater  affords  protection  to  the 
harbor  entrance  from  northerly  winds;  however,  its  detached  location  exposes 
the  harbor  entrance  to  southwesterly,  westerly,  and  easterly  storms.  These 
storms  cause  heavy  wave  action  and  currents  at  the  harbor  entrance  which, 
when  coupled  with  the  wind  forces  against  the  large,  exposed  superstructure 
area  of  the  larger  vessels,  could  impose  formidable  navigational  problems. 

Within  the  outer  harbor,  wave  reflections  from  the  east  breakwaters  have  also 
made  unassisted  docking  at  the  outer  harbor  facilities  hazardous.  Navigation 
difficulties  have  been  experienced  by  the  "Roger  Blough,"  a  Great  Lakes  bulk 
freighter  858  feet  in  length  and  105  feet  wide.  Therefore,  it  may  reasonably 
be  assumed  that  larger  vessels  presently  operating  on  the  Great  Lakes  (i*e., 
up  to  1,000  feet  in  length,  105  feet  in  width),  would  also  experience  similar 
difficulties. 

Water  Quality  -  The  U.  S.  Environmental  Protection  Agency  (EPA)  conducted 
numerous  water  qualify  surveys  in  the  Black  River  Basin  from  19<’2  to  1979. 

An  intensive  survey  ot  the  lower  Black  River  was  completed  from  16-19  July 
1979  and  included  most  of  the  sampling  points  employed  in  the  23-26  July  1974 
intensive  surveys.  Since  there  were  no  significant  differences  in  waste 
treatment  at  the  Elyria  Sewage  Treatment  Plant  (STP)  and  U.  S.  Steel,  the 
stream  quality  data  obtained  are  quite  similar  to  those  obtained  in  1974. 

The  data  from  this  survey  demonstrated  the  significant  increase  in  stream 
temperature  caused  by  the  U.  S.  Steel-Lorain  Works  and  highlighted  the  impact 
of  the  Elyria  STP  and  U.  S.  Steel  discharges  on  dissolved  oxygen  levels  in 
the  lower  river.  Concentrations  as  low  as  two  to  three  milligrams  per  liter 
were  recorded  despite  a  river  flow  of  168  cfs.  Problems  with  ammonia, 
cyanide  and  phenolics  were  also  noted  in  the  river.  A  total  cyanide  con¬ 
centration  of  230  /ig/1  was  recorded  near  U.  S.  Steel  while  the  present  water 
quality  standard  is  25/|ig/l.  Relatively  high  levels  of  metals  were  also 
detected.  An  intrusion  of  lake  water  into  the  Black  River  was  demonstrated. 

States  are  required  to  classify  streams  or  segments  of  streams  as  either 
"water  quality"  or  "effluent”  limiting.  Effluent  limiting  segments  are  those 
where  applicable  water  quality  standards  are  being  met,  or  there  is  certainty 
that  these  standards  will  be  achieved  by  application  of  effluent  limitations. 
Water  quality  limiting  segments  are  those  where  standards  are  not  being 
achieved  and  where  application  of  the  above  treatment  levels  is  not  sufficient 
to  achieve  water  quality  standards.  The  Black  River  main  stem  from  the  mouth 
of  the  confluence  of  the  East  and  West  Branches,  has  eben  classified  as  water 
quality  limiting.  (Source:  Black  River  Water  Load  Allocation  Report,  pre¬ 
pared  by  U.S.  Environmental  Protection  Agency,  1980). 

Sediment  Quality  -  Sediment  testing  in  Lorain  Harbor  was  conducted  by  the 
U.  S.  Environmental  Protection  Agency  (USEPA)  in  1975.  The  results  of  these 
tests  are  shown  in  Table  3  while  Plate  4  shows  the  location  at  which  sediment 
samples  were  taken. 
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That  portion  of  the  harbor  that  Is  shaded  on  Plate  4  has  been  determined  to 
be  polluted  and  therefore  unacceptable  for  open  water  disposal.  Dredgings 
from  the  remaining  portion  of  the  outer  harbor  may  be  disposed  of  at  the 
designated  open  lake  site.  This  decision  made  by  USEPA  was  based  on  chemical 
and  biological  data  as  well  as  field  observations. 

Maintenance  Dredging  -  The  Federal  project  at  Lorain  Harbor  is  dredged 
periodically  by  Corps  of  Engineers  hopper  type  dredges.  Historical  quan¬ 
tities  removed  during  these  operations  are  summarized  in  Table  4  for  the 
period  1967  through  1979.  The  mean  annual  volume  dredged  has  been  approxi¬ 
mately  161,000  C.Y.  and  is  normally  performed  during  a  2  to  4  week  period 
between  April  and  June.  Occasionally,  dredging  operations  lave  extended  into 
November.  A  confined  disposal  area  adjacent  to  the  East  Breakwater  shorearm 
was  completed  in  1978  to  contain  polluted  dredged  material.  This  stricture 
has  an  estimated  capacity  equivaxint  to  10  years  of  normal  dredging  activity. 
This  design  standard  is  based  on  the  assumption  that  alter  10  years  water 
treatment  plants  located  upstream  will  help  upgrade  the  quality  of  existing 
bottom  sediments  and  implementation  of  land  conservation  measures  will  reduce 
the  quantity  and/or  increase  the  quality  of  sediments  within  Federal  channels 
to  an  acceptable  level  which  will  permit  the  resumption  of  open  lake  and/or 
shore  area  dumping. 

Table  4  -  Summary  of  Historical  Dredging  at  Lorain,  Ohio 


Year 

Cubic  Yards 

Year 

Cubic  Yards 

1967 

106,713 

1973 

83,922 

1968 

230,357 

1974 

498,586 

1969 

142,456 

1975 

134,986 

1970 

189,414 

1976 

42,290 

1971 

136,021 

1977 

30,420 

1972 

143,598 

1979 

192,048 

Total 

1,930,811 

Annual  Averaj 

;e  161,000 

Climate  -  The  climate  of  Lorain  can  be  described  as  humid  and  temperate. 
The  climate  in  the  region  is  characterized  by  large  annual  and  daily  tempera¬ 
ture  ranges,  although  the  presence  of  Lake  Erie  tends  to  moderate  these  tem¬ 
perature  changes.  The  average  January  temperature  is  27.7°F  and  July 
temperature  is  72.9°F.  The  highest  temperature  recorded  is  105°F  and  the 
lowest  is  -23°F. 
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Cold  air  masses  move  down  from  Canada  during  the  winter  months  but  are 
modified  by  the  relatively  warm  waters  of  Lake  Erie,  resulting  in  cloudiness 
and  frequent  snow  from  November  through  March. 

Precipitation  Is  well  distributed  throughout  the  year.  The  annual  aver-ij 
precipitation  is  35  inches,  with  about  17  inches  occurring  as  rainfall  during 
the  growing  season. 

Air  Quality  -  According  to  an  Ohio  EPA  publication  titled  "Ohio  Air 
Quality  -  1978,"  numerous  substances  are  emitted  into  the  air  each  year 
through  human  activities.  Those  substances  which  are  added  to  the  ambient 
(outside)  air  in  quantities  sufficient  to  cause  harmful  effects  on  humans  are 
considered  pollutants.  At  present,  there  are  six  substances  whose  effects 
are  known  to  be  harmful  at  concentrations  above  the  National  Ambient  Air 
Quality  Standards.  These  six  are  Total  Suspended  Particles  (TSP),  Sulfur 
Dioxide  (SO2),  Nitrogen  Dioxide  (NO2),  Carbon  Monoxide  (CO),  Photochemical 
Oxidants  (Ozone)  and  Lead.  These  substances  are  referred  to  as  Criteria 
Pollutants,  that  is,  substances  for  which  air  quality  standards  have  been 
adopted  by  the  U.  S.  Environmental  Protection  Agency.  Air  quality  standards 
are  also  in  effect  foe  a  seventh  class  of  substances  known  as  Nonmethane 
Hydrocarbons  (NMHC).  Though  NMHC  themselves  are  not  considered  harmful, 
guidelines  have  been  established  in  an  attempt  to  control  their  involvement 
n  the  formation  of  dangerous  Photochemical  Oxidants  such  as  Ozone.  Table  5 
shows  the  air  quality  standards  in  effect  for  these  seven  pollutants. 

Air  quality  data  for  the  city  of  Lorain  collected  during  1978  indicated 
violations  of  air  quality  standards  for  sulfur  dioxide  and  total  suspended 
particles . 

When  pollution  levels  exceed  the  established  standards,  a  Health  Advisory  is 
issued  to  the  public.  Air  pollution  episodes  in  1978  are  summarized  in  Table 
6.  As  indicated  in  the  table,  Lorain  County  experienced  only  one  day  when 
the  level  of  ozone  was  over  alert  level.  An  official  Air  Pollution  Alert  was 
r.ot  called  for  on  that  day,  however,  due  to  a  favorable  dispersion  forecast 
within  the  following  24  hours.  Based  on  these  data,  Lorain  County,  in  com¬ 
parison  to  the  rest  of  Ohio,  has  relatively  minor  air  quality  problems. 

HUMAN  ENVIRONMENT 

Land  Use  -  The  banks  of  the  Black  River  and  the  lakefront  at  the  entrance 
to  the  harbor  are  characterized  by  high  intensity  industrial  and  related 
transportation  uses,  commercial  docking  facilities,  utility  uses,  and 
recreation  use  activities.  There  remains,  however,  a  significant  amount  of 
vacant  or  unused  land  available  for  industrial  development  along  the  3-mila 
navigation  channel. 

The  Port  Authority  of  Lorain  is  the  local  agency  responsible  for  promoting 
the  industrial  development  of  these  waterfront  properties.  The  Authority 
holds  leases  on  various  industrial  properties  that  have  been  newly  developed 
or  expanded  in  recent  years.  The  junction  of  the  lake,  river,  and  railroads 
has  established  the  pattern  of  land  use  development  for  the  remainder  of  the 
city  of  Lorain.  In  recent  years,  the  city,  in  conjunction  with  local  civic 
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Table  5  -  Air  Quality  standard*,  The  Staca  of  Ohio 


Pollutant 

Duration  : 

Restriction 

Ohio  SPA 
Standards 

0SBFA  Air 
Primary 

Quality  Standards 
Secondary 

Suspended 

Particulates 

: 

Annual  Hear  (G)  : 

Clot  to  be  exceeded 

60 

75 

60 

Suspended 

Particulates 

:  24-hour  : 

:  concentration  : 

Not  to  be  exceeded  more 
than  once  per  year 

150 

*260 

150 

’  Sulfur  Dioxide  :  Annual  Mean  (A) 

1 

Sulfur  Dioxide  :  24-hour 

i  concentration 

Sulfur  Dioxide  :  3-hour 

:  concentration 

Carbon  Monoxide:  8-hour  Dean  (A) 
:  concentration 

Carbon  Monoxide:  l-hour  mean  (A) 
:  concentration 


Photochemical 

Oxidants 

Photochemical 

Oxidants 


Photochemical 

Oxidants 

Nonmethane 

Hydrocarbons 

Nonmethane 

Hydrocarbons 


1-hout  mean  (A) 
concentration 

4-hour  mean  (A) 
concentration 


24-hour  mean  (A) 
concentration 

3-hour  mean  (A) 
concentration 


Nitrogen 

Dioxide 


:  24-hour  mean  (A) 
concentration 

Annual  mean  (A) 
Quarterly  mean  (A) 


:  Not  to  be  exceeded 
1 

:  Not  to  be  exceeded  oore 
:  than  once  per  year 

:  Not  to  be  exceeded  more 
:  than  once  per  year 

:  Not  to  be  exceeded  more  than 
:  ono  8-hour  period  per  year 

:  Not  to  be  exceeded  more  than 
:  once  per  year 

:  Not  to  be  exceeded 


Not  to  be  exceeded  more  than 
one  conaecutlve  4-hour 
period  per  year 

Not  to  be  exceeded  more  tnan 
1  day  per  year 

Not  to  be  exceeded  between 
6  a. a.  and  9  a. a. 

Not  be  exceeded  more  than 


60  (.02)** 
260  (.10) 


80  (.03) 
363  (.14) 


concentration  i  1  day  par  year 

1 _ 

Annual  mean  (A)  :  Not  to  be  exceeded 


Not  to  be  exceeded 


10*  (9.0)  :  10*  (9.0) 

: 

!  40*  (35.0) 

Tl9"(0V06)  060  (.68) 

: 

79  (0.04)  :  — 

40  (0.02)  :  — 

US  (0.19)  :  160  (.24)  “ 

331  (0.50)  !  — 

100  (.05)  !l00  (.05) 

: 

__  -  j  _ 


1,300  (.50) 
10*  (9.0) 
40*  (35.0) 
1601708) 


160  (.24) 


(A)  Arithmetic  (C)  Geometric  Primary  Standard  -  For  Protection  of  Public  Health 

*  Only  standard  expressed  in  milligrams  per  cubic  Secondary  Standard  -  For  Protection  of  Public 

meter  Welfare 

**  Values  tn  parentheses  are  equivalent  values  in 
parts  per  million 

Values  not  In  parentheses  are  In  alcrograma/ 
cubic  meter 
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•  TABLE  Q 


♦  (Alerts  Called  for  These  Local  Agencies  Included  all  Counties  in  Their  Jurisdiction) 

<■«  {Official  Alerts  were  not  Always  Declared  Due.  to  a  Favorable  Dispersion  Forecast  Wfthin 
the  Following  24  hours) 

•**  (Numbers  in  Parenthesis  are  Total  Number  of  Days  In  Aiert) 
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organizations,  has  embarked  on  an  ambitious  program  of  renewal  and  restora¬ 
tion  that  employs  the  beneficial  aspects  of  the  rall-rlver  transportation 
network,  while  minimizing  the  barrier  effect  these  networks  have  upon  "free 
movement"  within  the  city. 

Coast  Guard  Station  at  Lorain  -  A  U.  S.  Coast  Guard  Station  Is  located  on 
the  east  shore  of  the  Black  River  at  river  mile  0.5.  The  station  is  a  con¬ 
tinuously  manned  facility  providing  navigation  regulation  enforcement  and 
surveillance,  rescue  and  assistance  operations  for  water  craft,  and  main¬ 
tenance  of  harbor  navigational  aids. 

Cultural  Resources  -  In  order  to  assess  the  impacts  of  the  proposed  proj¬ 
ect  on  significant  cultural  resources,  the  18  March  1980  edition  of  the 
National  Register  of  Historic  Places  and  all  subsequent  revisions  were  con¬ 
sulted.  While  several  properties  were  listed  for  the  ci  .y  of  Lorain,  only 
one,  the  Lorain  Lighthouse,  is  located  in  close  proximity  to  the  Environmental 
Impact  Area  of  the  proposed  study.  This  structure  will  sustain  no  direct 
impacts  as  a  result  of  this  study,  but  may  be  subjected  to  visual  impacts 
resulting  from  nearby  construction.  Based  on  a  cultural  resources  report  com¬ 
pleted  for  the  area  in  1975  entitled:  Inventory  of  Cultural  Resources:  Diked 
Disposal  Site  No,  7,  Lorain  Harbor,  Ohio,  by  Dr.  Don  Dragoo,  there  are  no 
potentially  significant  sites  which  would  be  impacted  by  any  of  the  project 
alternatives.  This  report  is  contained  in  The  Cultural  Resources  Appendix. 

Water  Use:  Commercial  -  Lorain  Harbor  is  a  deep  draft  commercial  harbor 
serving  the  Port  of  Lorain  which  is  almost  exclusively  a  bulk  commercial  port. 
Over  the  10-year  period  1969-1978,  waterborne  commerce  at  Lorain  averaged 
8,561,662  tons  annually  with  peak  volumes  of  10,173,023  tons  in  1972  and 
11,584,368  tons  in  1973.  Waterborne  commerce  at  Lorain  in  1978  totaled 
8,236,264  tons  consisting  principally  of  iron  ore  and  concentrates  and 
limestone. 

While  not  extensively  used  as  a  commercial  fishing  harbor,  it  has  been 
reported  that  five  commercial  fishing  operations  are  gill  netters  and  that 
their  average  annual  catch  of  fresh  fish  is  between  150-200  tons. 

Water  Use:  Recreational  -  The  harbor  includes  two  recreational  boating 
marinas.  One,  owned  by  the  city,  is  located  between  the  City's  Water 
Pollution  Control  Plant  and  the  U.  S.  Coast  6  aard  Station  and  has  a  berthing 
capacity  for  70  boats.  The  other,  privately  owned,  is  located  upriver  adja¬ 
cent  to  the  Erie  Sand  and  Gravel  facility  and  below  the  N&W  Railroad  Bridge 
and  has  a  berthi  capacity  of  23  boats.  Due  to  the  limited  berthing  capac¬ 
ity  available  at  Lorain,  trailering  has  been  necessary. 

The  demand  for  recreational  boating  facilities  is  so  great  that  the  Lorain 
planning  agencies,  Lorain  Port  Authority,  and  private  interests  are 
constantly  seeking  additional  locations  and  financial  aid  to  provide  new 
facilities.  A  current  plan  of  the  city  is  to  use  the  recently  constructed 
diked  disposal  area  for  a  large  recreational-marina  complex  after  the  antici¬ 
pated  10-year  fill-in  period.  This  area  could  provide  dock  space  for 
approximately  300-400  boats  and  additional  boat-launching  ramps.  The  Port 
Authority  has  plans  to  construct  a  temporary  rubber-tire  floating  breakwater 
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at  the  location  that  will  provide  dockage  for  recreational  craft  until  per¬ 
manent  facilities  are  constructed. 

The  city  of  Lorain  has  entered  into  an  agreement  with  Ohio  Department  of 
Natural  Resources  (ODNR)  to  study  and  develop  a  plan  outlining  the 
recreational  potential  and  feasibility  for  development  of  a  small-boat  marina 
within  the  Lorain  Harbor  area. 

Duck  hunting  from  the  breakwater  and  sportfishing  at  most  any  place 
accessible  to  the  lake  and  harbor  waters  are  popular  water  recreation  activi¬ 
ties  at  Lorain.  During  the  Initial  Public  Meeting,  city  officials  expressed 
a  desire  for  improved  safer  access  to  and  along  the  breakwater  for  increased 
sportfishing  opportunities.  Immediately  west  of  Lorain  Harbor  is  Lakeview 
Park.  Approximately  a  third  of  a  million  people  used  the  1,300-foot  park 
last  summer  and  the  city  of  Lorain  has  used  the  beach  as  a  nucleus  for  future 
park  development  and  growth. 

Population  -  Lorain  County  experienced  a  tremendous  growth  during  the 
1950’s.  Between  1950  and  1960,  the  population  grew  from  148,200  to  217,500, 
a  47  percent  increase.  Although  the  rate  of  growth  decreased  during  the  next 
decade,  population  grew  by  18  percent,  an  annual  growth  rate  of  1.6  percent 
for  the  decade  compared  with  3.9  percent  during  the  1950’s.  The  area 
experienced  rising  unemployment  during  the  1960's  with  resulting  curbs  on 
population  growth.  Since  the  era  of  rapid  growth  (i.e.,  the  1950's)  was  a 
time  of  industrial  expansion  in  the  area,  it  is  probable  that  future 
increases  in  population  will  be  contingent  on  increasing  industrialization. 

Lorain  County's  population  growth  during  the  years  1970  to  2020  is  projected 
to  increase  at  an  annual  rate  of  0.8  percent  to  355,000  people.  Northeast 
Ohio  Demographic  and  Economic  Projections  1970-2020  indicates  that  population 
growth  in  Lorain  County  will  not  keep  pace  with  the  projections  for  the 
Northeast  Ohio  region  (Table  7). 

The  population  of  the  city  of  Lorain  has  increased  at  a  lower  rate  than  that 
of  Lorain  County.  During  the  1960's  population  of  the  city  grew  by  13 
percent,  compared  with  18  percent  for  the  county,  which  indicates  suburban 
development  in  this  region.  By  1990  the  population  of  the  city  is  projected 
to  be  about  96,000  (Table  7). 


Table  7  -  Population  Projections 


Years 

Lorain  County 

City  of  Lorain 

Historical 

1960 

217,500 

68,932 

1970 

255,884 

76,733 

Forecast  Period 

1980 

297,800 

86,800 

1990 

334,600 

96,100 

2000 

355,100 

101,200 

2010 

362,800 

103,000 

2020 

355,800 

100,800 
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Employment  and  Income  -  Expanding  at  an  average  rate,  Lorain  County's 
employment  population  is  predicted  to  reach  107,300  in  the  year  of  2020 
(Table  8)  notwithstanding  the  influence  of  Greater  Cleveland.  In  Lorain 
County  in  1970,  a  population  of  255,684  and  63,024  faailles  with  the  head  of 
house  eaployed  (Table  9)  earned  an  average  incoae  of  $11,574. 

Many  Industries,  such  as  construction,  aanufacturing,  transportation  and 
utilities,  which  had  reached  their  peak  of  rapid  growth  in  the  1950 's  leveled 
out  in  the  1960's  and  are  projecting  little  net  growth  between  now  and  the 
year  2020.  Manufacturing  will  continue  to  be  the  doainant  feature  of  Lorain's 
enployaent  profile.  However,  aanufacturing  enployaent  will  represent  10  per¬ 
cent  less  of  the  total  eaployed  population  in  2020  (Table  10).  In  1960, 
Lorain  had  two  aajor  aanufacturing  industries,  prlnary  metal  manufacturing, 
and  transportation  equipment  aanufacturing  (shipbuilding),  which  employed  30 
percent  of  the  total  workforce.  Primary  metal  manufacturing,  which  eaployed 
11,000  workers  in  the  1960's,  is  expected  to  employ  approximately  the  same 
number  throughout  the  projected  60-year  period.  Transportation  equipment 
aanufacturing  is  expected  to  gain  little  in  absolute  employment  over  the  same 
projected  period. 

While  manufacturing  is  expected  to  stabilize  through  the  year  2020, 
employment  in  the  fields  of  service,  government  and  education  is  expected  to 
increase  from  14,400  in  the  1960 's  to  a  peak  of  25,500  persons  by  the  year 
2000  and  moderate  thereafter. 

As  of  the  1970  census  (Table  11),  the  labor  force  consisted  predominantly  of 
crafts,  and  related  work  such  as  construction,  mechanical,  repair,  and  metal 
crafts.  The  female  work  force  of  about  30,000  were  primarily  clerical  and 
sales  personnel.  A  large  older  work  force,  ages  45  to  60,  of  nearly  24,000 
were  eaployed  in  1969  as  compared  to  the  total  employment  of  63,000.  The 
median  Income  for  the  head  of  the  family  was  $10,977  (Table  9). 

Te’-'e  8  -  Employment  Projections  for  Lorain  County 


Historical. 


Forecast  Period 


1960  : 

""”1970 

1980 

1990 

2000  : 

2010 

2020 

75,758  : 

82,804 

91,300 

99,600 

104,600  : 

107,500 

107,300 
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Table  9  -  Income  in  1969  of  Family  by  Age  of  Head  of  Household 


Total  Families 

Number 

of 

Households 

Median 

Income 

Dollars 

Mean 

Income 

Dollars 

$ 

$ 

Head,  Total 

63,024 

10,977 

11,574 

Head,  under  25  years  old 

4,485 

8,209 

7,961 

Head,  25  to  34  years  old 

14,483 

10,589 

10,642 

Head,  35  to  44  years  old 

14,092 

12,016 

12,570 

Head,  45  to  60  years  old 

23,753 

12,243 

13,169 

Head,  60  to  64  years  old 

4,167 

10,356 

11,381 

Head,  65  years  old  and  older 

6,211 

6,102 

7,999 

Source:  Detailed  characteristic  of  Ohio 
U.  S.  Department  of  Commerce 
Social  and  Economic  Statistic  Administration 
Bureau  of  the  Census 
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Table  11  -  Occupation  of  Employed  Persons  by  Class  of  Worker 


Male 

Total  Employment 

Female 

Total  Employme 

Male  16  years  old  and  older 

Female  16  years  old  and  older 
Professional,  Technical 

63,947 

7,237 

31,438 

Managers  and  Administrtors 
(Except  Fami1y) 

4,627 

Sales  Workers 

3,031 

3,127 

Clerical  and  Kindred  Workers 

4,027 

9,S55 

Craftsmen  and  Kindred  Workers 

a.  Construction  Craftsmen 

b.  ioremer  nec 

c.  Mechanics  and  Repairmen 

d.  Metal  Craftsmen 

(Except  Mechanics 

16,530 

652 

Operative  Except  Transport 

16,014 

3,882 

Tansport  Equipment  Operatives 

3,258 

245 

Labor  Except  Farm 

4,269 

330 

Farmers  and  Farm  Managers 

Farm  Laborers  and  Farm  Foremen 

Service  Worker 

(Except  Private  Household 

645 

466 

3,823 

076 

263 

6,731 

SOURCE:  Detailed  characteristics,  Ohio,  U.S.  Department  of  Coamerce, 

Social  and  Economic  Statistics  Administration,  Bureau  of  Census 


Business  and  Industry  -  Manufacturing  plays  a  major  role  In  Lorain's 
economy  and  37,280  people  or  44.5  percent  of  the  labor  force  are  employed  by 
the  55  diversified  manufacturing  industries  in  the  area.  The  10  largest 
industries,  located  along  the  banks  of  the  Black  River  in  the  immediate  steel 
area,  provide  employment  for  12,300  people.  Employment  figures  for  the  top 
five  industries  in  the  harbor  area  are  shown  in  Table  12. 

Table  12  -  Major  Employers  at  Lorain  Harbor  (1974) 


Company 

Employment  Estimate 

U.  S.  Steel 

10,000 

American  Ship  Building  Co. 

1,000 

Griffith  and  Sons 

500 

U.  S.  Gypsum 

300 

Falbo  Construction 

100 

SOURCE:  Personal  communication,  John  Sulpizio,  Director,  Lorain  Port 


Authority,  Lorain,  Ohio. 

Other  firms  with  less  than  100  employees  include:  Allied  Oil  6;  Erie  Sand 
and  Gravel  Co.;  and  Lorain-Elyria  Sand  Co. 

Lorain  Harbor,  upon  which  the  city  of  Lorain  is  economically  dependent,  handles 
large  quantities  of  iron  ore  and  limestone.  It  has  a  breakwater-protected 
outer  harbor  and  an  excellent  inner  harbor.  The  Black  River,  on  which  the 
port  is  located,  is  navigable  to  large  ships  for  3  miles  upstream  and  serves 
major  Industries  with  easy  water  transport,  dry  dock,  and  shipyards.  The 
harbor  is  used  principally  for  the  handling  of  bulk  commodities. 

Local  Development  -  The  Lorain  Port  Authority  was  created  in  1964,  its 
objective  being  to  further  Lorain's  position  as  a  world  port,  and  has 
financed  a  $7,000,000  drydock  and  related  improvements  for  American  Ship 
Building  Co.  through  an  Industrial  Revenue  Bond  issue.  The  construction  of 
a  $5,000,000  terminal  facility  for  Allied  Oil  Company  has  added  to  Lorain's 
water  transportation  resources. 

In  May  of  1980,  Republic  Steel  Corporation  completed  construction  of  a  large 
iron  ore  transshipment  dock  adjacent  to  the  outer  harbor.  The  principal 
function  of  the  terminal  is  transshipment  of  iron  ore  pellets  to  Cleveland 
Harbor,  OH,  and  to  inland  steel  plants.  The  facility  has  accommodated 
1,000-foot  self-unloading  bulk  vessels,  and  expects  to  transship  about  7.5 
million  tons  in  the  next  few  years  throughput  of  9-10  million  tons  of  iron 
ore . 


In  addition  to  expansion  and  improvement,  Lorain  has  realized  the  importance 
of  redevelopment  in  the  downtown  area  and  has  begun  a  5-year  urban  renewal 
project  in  a  17-acre  site  surrounding  Lorain's  new  City  Hall.  Plans  for 
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major  retail,  commercial,  and  housing  facilities  are  included,  along  with  a 
proposed  parking  structure  and  civic  center  for  its  citizens.  A  large  urban 
renewal  project  for  a  portion  of  the  city  is  in  the  final  stages  of 
execution.  In  addition,  this  area  is  also  targeted  for  residential  redevel¬ 
opment  and  commercial  expansion. 

These  projects  have  the  cooperation  of  the  Community  Development  Department 
which  is  working  toward  improving  traffic  circulation,  light  synchronization, 
mass  transportation  system,  and  beach  improvement. 

Transportation  Facilities  and  Services  -  Lorain,  OH,  is  served  by  three 
trunkline  railroads.  The  Baltimore  and  Ohio  Railroad  (B&O)  runs  directly 
from  the  Port  of  Lorain  into  southern  Ohio  and  western  Pennsylvania.  The 
Norfolk  and  Western  Railroad  (N&W)  provides  east-west  service  connecting  with 
Cleveland  and  points  east,  as  well  as  Chicago  and  St.  Louis  to  the  west.  The 
third  railroad  serving  Lorain  is  the  CONRAIL  Corporation. 

The  city  of  Lorain  has  east-west  transportation  via  highway,  U.  S.  Route  6, 
and  south  on  State  Routes  57  and  58.  The  Lorain-Elyria  metropolitan  area  is 
served  by  Interstates  90  and  80,  connecting  between  Toledo  and  Cleveland. 
Interstate  71,  which  provides  access  to  the  north  and  south,  is  about  15 
miles  east  of  Lorain-Elyria. 

The  Lorain  City  Airport,  formerly  located  in  the  southwest  quadrant  of  the 
intersection  of  State  Routes  611  and  58,  has  been  moved  to  the  Lorain  County 
Airport  approximately  8  miles  south  of  the  city.  The  county  airport  can 
accommodate  smaller  commercial  aircraft,  however,  no  commercial  airlines  uti¬ 
lize  this  facility  on  a  regularly  scheduled  basis. 

Cleveland  Hopkins  International  Airport,  located  less  than  20  miles  from  the 
Port  of  Lorain  on  the  west  side  of  the  city  of  Cleveland,  is  the  principal 
airport  facility  servicing  the  area. 

Docks  and  Terminal  Facilities  -  There  are  18  wharves  and  docks  within  the 
Federal  project  limits  at  the  Port  of  Lorain,  OH.  One  is  located  adjacent  to 
the  outer  harbor,  six  are  situated  on  the  left  bank,  and  11  on  the  right  bank 
of  the  Black  River  within  the  city  of  Lorain.  Table  13  summarizes  the  com¬ 
mercial  dock  facilities  at  Lorain  Harbor  (Plate  1).  The  principal  com¬ 
modities  in  terms  of  annual  tonnage  are  iron  ore  and  concentrates,  limestone 
and  sand  and  gravel. 

Bridges  -  There  are  three  bridges  which  cross  the  Black  River.  The  Erie 
Avenue  Bridge,  constructed  in  the  late  1930' s,  has  a  total  length  of  about 
1,050  feet  and  consists  of  a  twin-leaf  bascule  main  span  with  eight  steel- 
girder  approach  spans  on  the  west  and  one  approach  span  on  the  east.  The 
structure  carries  two,  22-foot  roadways  separated  by  a  3-foot  median  and  two, 
7-foot-wide  sidewalks.  The  main  span  is  295  feet  long  and  provides  approxi¬ 
mately  147.5  feet  horizontal  clearance,  with  96  feet  of  vertical  clearance 
above  mean  water  elevation  when  in  the  open  position.  The  Norfolk  and 
Western  vertical  lift  railroad  bridge  provides  an  understructure  clearance  of 
123 '-8"  and  channel  width  of  205  feet.  It  was  reconstructed  in  the  1940 's  as 
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part  of  the  Federal  project.  The  21st  Street  Bridge,  constructed  in  the 
1940’s,  la  a  six  span  1,700-foot  through  truss  with  a  400-foot  river  crossing 
span.  The  understructure  clearance,  based  on  Lake  Erie  Low  Water  Datura  of 
568.6  feet,  is  99.6  feet  for  approximately  250  feet  in  the  center  river 
crossing  span.  Piers  are  twin  reinforced  concrete  columns  on  piling  with  a 
reinforced  concrete  strut  connection  near  the  top.  The  five  piers  range  in 
height  from  43  feet  to  79  feet.  The  roadway  is  42  feet  curb  to  curb  and 
there  is  a  7-foot  sidewalk  on  the  west  side. 

Extended  Season  -  The  Port  of  Lorain  navigation  season  averages  about 
34-37  weeks.  Since  1971,  efforts  have  been  made  to  increase  the  length  of 
the  navigation  season.  The  Detroit  District,  Corps  of  Engineers,  has  pre¬ 
pared  a  feasibility  study  of  extending  the  Great  Lakes-St.  Lawrence  Seaway 
navigation  season  which  recommends  a  plan  of  operation  for  a  12-month  naviga¬ 
tion  season  on  the  upper  three  Great  Lakes  and  their  connecting  channels,  up 
to  12-month  navigation  on  the  St.  Glair  River-Lake  St.  Clair-Detroit  River 
System  and  Lake  Erie,  and  up  to  10-month  navigation  on  Lake  Ontario  and  the 
St.  Lawrence  River  to  be  accomplished  concurrently  with  an  Environmental  Plan 
of  Action. 
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Table  13  -  Commercial  Dock  Data  -  Lorain  Harbor 


Dock  Name  and 
Location 

Material 

Handled 

Operator 

Dock-side 

Equipment 

Loading 
Capac I ty 
Tons/Hr 

Dock 

Length 

Ft. 

3epth 

at 

Dock 

Ft. 

Storage 
Capac  1 1  y 
Tons _ 

Land 

Sl*  rvlcc 

Republic  Steel 
Corp.  Lorain 

Mooring 

Vessels 

Republic  Steel 
Corporation 

1,095 

25 

kail,  Veh. 

Pel  let  Terminal 
Mooring  Basin 
Outer  Harbor 

Republic  Steel 
Corp.  Lorain 

Ore  Unloading 

Repubil  Steel 
Corporation 

Transshipment 

Facility 

2,300  Rail 
5,000  Ship 

1,200 

27 

532,000 

tail,  Veh. 

Pellet  Terminal 
Wharf  below  Erie 
Ave.  Bridge  Left 
Bank 

Lorain  Works 

Hd .  Black  River 

Ore  Unloading 

U.S.  Steel 

Corporat Ion 

3-20T  Mullets 

4,800 

2,490 

26 

3,000,000 

kali,  Veh. 

Erie  Sand,  Ft. 

E.  9th  St. 

Unloading  Sand 
and  Gravel 

Erie  Sand  and 

Gravel  Co. 

Self-Unloadera 
Only  * 

- 

460 

19 

65,000 

Veh. 

Griffith,  Dock 

No.  1,  Upper 

Unloading 
Gravel,  Sand 

Griffith  Blacktop 
Inc . 

Self-Unloaders 

Only 

- 

400 

27 

75,000 

Veh. 

Turning  Basin 

Lorain  Slag, 
above  2lst  St. 
Bridge 

Unload Ing 

Slag,  Dry  Bulk 
Materials 

U.S.  Steel 
Corporation 

Self-Unloadera 

Only 

220 

20 

18,000 

Slag 

12,000 

Coke 

Rail,  Veh. 

Gold  Bond 

Build  tng 

Unloading 

Gypsum 

National  Gypsum 

Co. 

Self-Unloader j 
Only 

100 

750 

20 

120,000 

Rail,  Veh. 

Products 

Above  2lst  St. 

Bridge  East  Bank 

Adams,  abov® 

N  &  W  R.R.  Be. 

Unloading  Sand 
Stone  &  Gravel 

North  Ridge 
Trucking  Inc. 

Self-Unloaders 

Only 

- 

300 

27 

22,000 

Veh.,  Rail 

Terminal  Ready 
Mix,  above 

N&WRR  Br. 

Unloading  Sand 
&  Stone 

: 

Terminal  Ready- 
Mix,  Inc. 

Self-Unloadera 

Only 

450 

500 

24 

30,000 

Stone 

20,000 

Sand 

Veh. 

Allied,  above 
2Ut  St.  Bridge 

{Unloading  02 
.•Fuel  Oil 

Allied  Oil  Co. 

Div.  Ashland  Oil 

16"  Pipeline 

- 

185 

23 

500,000 

lie. 

Veh. 

Am.  Ship  Bldg. 
Boiler  Stop  Dock 
below  N&WRR  Br . 

:Bulld  &  Main- 
:tain  Vessels 

American  Ship 
Building  Co. 

- 

“ 

900 

18-25 

- 

Rail,  Veh. 

Republic  Steel 
Corp.  Mooring 
Wherl,  between 
14th  and  15th  St 

:Moorlng  \es- 
;$ei(  During 
{Closed  Naviga¬ 
tion  Season 

Republic  G^eel 
Corporation 

880 

24 

' 

Veh. 

Crlfflt’i  Dock  {Unloading  Sand 

No  2,  below  2ltt:Plg  Iron,  and 
St.  Bridge  'Steel  Products 

Griffith  Blacktop 
Incorporated 

One  150  T 
Crawler  Crane 

” 

200 

27 

120,000 

Veh. 

American  Ship 
Bldg.  Pipe  Shop 
Dock  below  N&WRR 
Br . 

{Mooring  Ve*- 
.sels  for 
{Repair 

American  Ship 
Building  Corapauy 

325 

18-24 

Rati,  Van. 

American  Ship 
Bldg.  North 
Wharf,  above 

Erie  Ave.  Br. 

{Mooring  Vea- 
:sels  for 
{Outfitting  and 
{Repair 

American  Ship 
Building  Company 

135 

18-23 

' 

Rail,  Veh. 

Reagan  Marine 
Supply  Wharf, 
above  Erie  Ave. 
Bridge 

{Mooring 

{Vessels 

Reagan  Marina 
Supply 

78 

8-10 

{ 

Veh. 

Corps  of  Engrs. 
Dredge  Pumpout 
Facility  Moorlnf 
below  Erie  Ave. 
Bridge 

{Mooring 
{Dredge  for 
{P^ellite  Dis¬ 
charge  of 
{Dredged  Mate- 
{rial  to 
{Spoil  Area 

U.  S.  Army  Corps 
of  Engineers 

Two  16-inch 
Pipelines 

200 

27 

i 

V«h. 

U.  S.  Coaat 
Guard  Lorain 
Station  Slip 

{Mooring  U.  S. 
{Coast  Guard 
{Vessels 

U.  S.  Coaat  Guard 

- 

- 

92 

:  0-9 

: 

Veh. 

Source":  United  Stated  Foe t a  on~Lake  Erie,  Port 


rps  of~ Engineers , 


•  S*  Army 


Historical  Tonnage  -  There  are  many  active  docks  within  the  Federal  proj¬ 
ect  limits.  Two  iron  ore  receiving  docks  and  the  U.  S.  Steel  Corporation 
limestone  dock  account  for  the  majority  of  domestic  bulk  receipts  in  recent 
years.  Several  other  smaller  docks  that  receive  refined  petroleum  products, 
gypsum  rock,  sand  and  gravel,  and  stone  products  account  for  the  remainder  of 
the  annual  traffic  volume. 


Table  14  -  Historical  Tonnage  of  Major  Bulk  Commodities 
Lorain  Harbor,  OH 


Year 

Iron  Ore 

Limestone 

Sand  and 
Gravel 

Gypsum 

Ore 

Coal 

All  Others 

1966 

3,529,042 

709,865 

513,579 

94,508 

1,636,170 

137,819 

1967 

2,998,893 

458,603 

525,060 

150,869 

1,387,883 

32,130 

1968 

4,026,139 

768,858 

513,850 

94,964 

5,146,995 

73,878 

1969 

4,420,521 

729,719 

504,016 

131,385 

3,303,811 

23,368 

1970 

3,421,070 

1,255,077 

582,014 

125,616 

3,127,335 

61,986 

1971 

3,238,738 

1,235,734 

442,116 

120,879 

2,407,446 

38,876 

1972 

4,214.292 

1,372,711 

410,929 

168,627 

3,933,568 

72,896 

1973 

5,626,470 

1,738,988 

410,183 

172,472 

3,569,843 

66,412  1/ 

1974 

4,709,615 

1,599,868 

503,533 

120,614 

2,033,309 

109,951  1/ 

1975 

4,337,928 

1,379,981 

402,071 

111,816 

1,268,731 

149,814  1.1 

1976 

4,557,441 

1,277,691 

285,672 

146,612 

1,061,407 

110,290  y 

1977 

3,085,136 

1,235,005 

485,971 

112,786 

1,262,936 

105,079  y 

1978 

5,580,150 

1,113,080 

409,278 

186,860 

815,546 

131,350  y 

TI  Increase  since  1973  is  attributed  to  petroleum  receipts  at  Allied  Oil 


Terminal . 

Source:  Waterborne  Commerce  of  the  United  States,  Part  3,  Great  Lakes. 
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Historical  Fleets  -  Iron  Ore  -  Historical  fleets  used  to  ship  iron  ore 
which  originates  from  U.  S.  harbors  to  Lorain,  OH,  are  shown  in  Table  15. 

This  fleet  summary  excludes  the  Canadian  iron  ore  receipts.  However,  since 
the  historical  Canadian  ore  has  averaged  only  215,000  tons  per  year  during 
the  interval  1968  through  1977,  this  is  only  about  5  percent  of  the  total  ore 
receipts  and  should  not  significantly  distort  average  fleet  characteristics. 


Table  15  -  Historical  Iron  Ore  Fleets  1J 
Lorain  Harbor,  OH 


Period  of  Analysis 


Vessel  Size 

1976 

1975 

1974 

1973 

1972 

Class  III 

(500  to  549  feet) 

1% 

0% 

0.5% 

U 

1% 

Class  IV 

(550  to  599  feet) 

0% 

0% 

0.5% 

y 

2% 

Class  V 

(600  to  649  feet) 

97% 

87% 

94% 

86% 

88% 

Class  VI 

(650  to  699  feet) 

2% 

10% 

2% 

•.  OK 

JH 

2% 

Class  VII 

(700  to  730  feet) 

0% 

2% 

U, 

\J 

3% 

Class  VIII 
(731  to  849  feet) 

0% 

1% 

n 

8% 

4% 

Total  Domestic 

Traffic 

4,130,128 

4,223,464 

4,637,571 

5,479,991 

4,088,498 

T7  Le6s  than  0.5  percent. 

2/  Average  for  all  docks  receiving  iron  ore. 


Source:  Unpublished  Dock  Statistics,  Waterborne  Commerce  of  the  United 
States,  C  ps  of  Engineers. 
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Historical  Fleets  -  Limestone  -  Limestone  traffic  Is  presently  moving  in 
self-unloading  bulk  vessels  to  docks  along  the  Black  River.  U.  S.  Steel 
Corporation  dominates  the  traffic  flows  within  the  harbor  in  terms  of  annual 
limestone  receipts.  Therefore,  the  composition  of  the  historical  limestone 
fleet  serving  this  harbor  has  been  heavily  influenced  by  the  vessel  types  and 
sizes  in  the  U.  S.  Steel  Corporation's  Great  Lakes  self-unloading  fleet.  An 
overview  of  the  distribution  of  vessels  and  their  sizes  used  at  Lorain  Harbor 
between  1972  and  1976  is  shown  in  Table  16. 

Table  16  -  Historical  Limestone  Fleet  Summary 
Lorain  Harbor,  OH 


Vessel  Size 

1976 

1975 

1974 

1973 

1972 

Class  IV 

(550  to  599  feet) 

19% 

19% 

6% 

28% 

19% 

Class  V 

(600  to  649  feet) 

43% 

45% 

56% 

72% 

79% 

Class  VI 

(650  to  6 99  feet) 

26% 

24% 

32% 

0% 

0% 

Class  VII 

(700  to  730  feet) 

12% 

12% 

5% 

0% 

0% 

Total  Domestic 

Traffic 

1,277,691 

1,379,981 

1,599,868 

1,738,988 

1,372,711 

l_f  Tonnage  statistics  represent  vessel  movements  to  all  limestone  docks. 


Source:  Waterborne  Commerce  of  the  United  States,  Part  3,  Great  Lakes, 

Corps  of  Engineers 

U.  S.  Steel  Corporation  operates  its  own  Great  Lakes  fleet  and  is  capable  of 
moving  most  of  its  annual  limestone  requirements  from  Port  Dolomite  and 
Calcite,  MI,  to  its  upriver  steel  plant. 

Natural  environment 


Biological  Environment.  -  This  section  presents  a  brief  summary  of  the 
biological  environment,  anJ  dominant  species  present  in  tha  Lorain  Harbor 
study  area.  This  information  has  been  summarized  from  that  provided  in  the 
U.  S.  Fish  and  Wildlife  Service  Intermediate  Fish  and  Wildlife  Coordination  Act 
Report  contained  in  Appendix  D.  This  report,  dated  22  January  1981,  contains 
data  from  a  4-season  biological  survey  conducted  by  Fish  and  Wildlife  Service 
personnel  from  October  1978  to  October  1979.  The  U.  S.  Fish  and  Wildlife 
Service  conducted  various  biological  surveys,  literature  searches,  and  con¬ 
tacted  professionals  with  knowledge  of  the  Lorain  Harbor  area.  The  Fish  and 
Wildlife  study  area  included  the  outer  harbor,  the  lower  Black  River  and 
riparian  areas  to  3  miles  upstream  of  the  upper  turning  basin.  The  reader 
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desiring  more  information  of  the  biological  environment  present  in  the  Lorain 
Harbor  area  should  refer  to  the  Fish  and  Wildlife  Service  report  in 
Appendix  D. 

Habitat  -  The  number  and  nature  of  biological  habitats  present  in  the 
study  area  are  very  limited  due  to  the  improvements  that  have  been  made  to 
Lorain  Harbor  for  commercial  navigation.  The  outer  harbor  is  dominated  by 
deep-dredged  channels  and  rubblemound  and  sheet  pile  breakwaters.  The  lower 
3  miles  of  the  Black  River  (inner  harbor)  has  also  been  deep-dredged  for  com¬ 
mercial  navigation.  From  the  river  mouth  to  the  Erie  Avenue  Bridge  much  of 
the  riverbanks  have  been  bulkheaded.  The  rest  of  the  inner  harbor  has  steep, 
eroding  banks.  The  only  biological  habitat  of  significant  importance  is  a 
wetland,  about  15  acres  in  size,  located  on  the  Black  River  just  downstream 
of  the  21st  Street  Bridge.  This  wetland  is  vegetatively  dominated  by  broad¬ 
leaved  cattails  and  other  emergent  plants.  Water  quality  in  the  lower 
roadies  of  the  Black  River  is  severely  degraded  and  sediments  from  both  the 
inner  harbor  and  outer  harbor  are  polluted.  The  combination  of  lack  of 
available  habitat  and  poor  sediment  and  water  quality  severely  limit  the 
establishment  of  high  quality  habitats  and  species  associations  in  the  study 
area. 


Fishery  Resources  -  Within  the  last  10  years,  47  species  of  fish  have  been 
identified  for  the  outer  harbor  area.  During  the  same  period  of  time  41  spe¬ 
cies  of  fish  have  been  collected  within  the  lower  reaches  of  the  Black  River. 
Gizzard  Shad  and  Emerald  shiner  dominate  catches  in  both  the  outer  harbor  and 
the  lower  river  area.  Freshwater  drum  and  smelt  are  also  common  in  the  outer 
harbor.  Sport  fishing  is  almost  completely  confined  to  the  outer  harbor 
area.  The  most  common  game  fish  caught  are  yellow  perch,  smallmouth  bass, 
and  channel  catfish.  Spawning  and  nursery  habitat  for  fish  ate  almost 
nonexistent  in  the  lower  river  area  and  severely  limited,  due  to  deep  depths, 
in  the  outer  harbor. 

Birds  -  Lorain  Harbor  is  located  on  the  eastern  edge  of  the  Mississippi 
flyvay  and  on  the  western  edge  cf  the  Atlantic  flyway,  thus  attracting  large 
numbers  of  ducks,  geese,  and  swans  which  pass  through  the  area  on  migratory 
flights  between  southern  wintering  grounds  and  northern  breeding  grounds. 

The  outer  harbor  provides  good  feeding  habitat  for  many  species  of  diving 
ducks  including  mergansers  and  scaup.  These  ducks-  are  primarily  attracted  to 
the  abundant  food  source  of  gizzard  shad  and  emerald  shiners.  The  only  abun¬ 
dant  dabbling  duck  is  the  mallard.  No  significant  amounts  of  waterfowl 
breeding  occur  in  either  the  outer  harbor  or  the  lower  reaches  of  the  Black 
River. 


PROBLEMS,  NEEDS  AND  OPPORTUNITY 

This  subsection  of  the  report  describes  the  present  harbor  and  harbor  main¬ 
tenance  operations,  sedimentation,  and  small  boating  activity  within  the 
limit  of  the  navigation  project.  It  then  defines  current  commercial  and 
recreational  navigation  and  sedimentation  problems  and  needs  at  Lorain.  This 


section  also  discusses  pertinent  future  developments  which  may  affect  naviga¬ 
tion  and  sedimentation  and  summarizes  the  improvements  desired  by  local 
Interests . 

THE  PRESENT  HARBOR 

Use  -  The  present  harbor  is  used  both  by  commercial  and  recreational 
vessels.  The  commercial  vessels  trade  primarily  in  bulk  iron  ore,  ore  con¬ 
centrates  and  limestone.  Republic  Steel  has  recently  obtained  ownership  of 
the  lakefront  coal  dock,  and  the  exporting  of  coal  was  terminated  after  the 
1978  navigation  season.  Iron  ore  is  delivered  to  both  the  Republic  Steel 
lakefront  transshipment  facility  and  upriver  to  the  U.S.  Steel  docks.  Stone 
products  are  delivered  to  various  docks  along  the  channel.  Recreational 
boating  facilities  are  all  presently  located  along  the  river. 

There  is  also  an  active  shipyard  located  at  Lorain.  This  shipyard  has 
launched  at  least  three  of  the  "super  jumbo"  (1,000-foot)  vessels  (See 
article  "Big  is  Bountiful"  in  Appendix  F  for  details  on  1,000-foot  vessels) 
and  has  received  orders  for  construction  of  additional  maximum  size  vessels 
for  delivery  in  the  near  future.  It  is  one  of  only  two  active  shipyards  on 
the  American  side  of  the  Great  Lakes  with  a  dry  dock  of  sufficient  size  to 
accommodate  construction  and  maintenance  for  this  size  ship. 

Physical  Properties  -  The  harbor  consists  of  a  breakwater  protected 
lakefront  harbor  in  Lake  Erie  and  an  improved  navigation  channel  which 
extends  3  miles  into  the  head  of  navigation  on  the  Black  River.  The  harbor 
is  Federally  improved  and  is  shown  on  Plate(s)  1  earlier  in  this  report.  The 
lakefront  harbor  encompasses  an  area  of  about  60  acres  and  extends  for  a 
distance  of  approximately  1  mile  into  Lake  Erie  from  the  mouth  of  the  Black 
River. 

Five  separate  breakwaters  comprise  the  breakwater  system  at  Lorain?  the  outer 
breakwater,  east  breakwater,  east  breakwater  shorearm,  west  breakwater,  and 
west  breakwater  shorearm  (see  Table  17  for  elevations).  The  Outer  Breakwater 
and  the  East  Breakwater  Shorearm  were  constructed  using  steel  sheet  pile 
cells  filled  with  granular  fill  and  topped  with  a  2-foot  thick  concrete  cap. 
The  East  Breakwater  and  West  Breakwater  are  constructed  of  a  quarry  chip 
core,  an  underlayer  of  stone  (averaging  2  ton)  and  a  laid  up  armor  stone 
layer  (minimum  3  tons).  The  West  Breakwater  Shorearm  is  of  rubblemound 
construction  with  cn  underlayer  of  stone  (500  pound  minimum  with  not  more 
than  50  percent  less  than  2  ton)  and  an  armor  layer  (minimum  2  tons).  All 
authorized  Federal  navigation  improvements  to  the  lakefront  harbor  are 
completed.  Authorized  depths  throughout  the  Federal  project  limits  are  shown 
below. 


29  feet  in  lake  approach  channel, 

28  feet  in  800-foot  wide  channel  through  the  outer  harbor, 

25  feet  in  remainder  of  outer  harbor  except  the  16-foot  deep 
area  in  the  west  outer  harbor  in  the  channel  to  the  municipal 
pier, 
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28  feet  in  completed  portion  of  the  lower  2,200  feet  of  the 
river  channel, 

27  feet  in  the  remainder  of  the  river  channel,  except  in  the 
vicinity  of  the  Norfolk  and  Western  Railroad  bridge  and  at 
cut  number  1  to  within  500  feet  of  the  upstream  project  limit: 
and  24  feet  in  the  remainder, 

17  and  21  feet  in  the  upstream  turning  basin, 

20  feet  in  the  downstream  turning  basin. 

Table  17 

Elevations  at  tops  of  breakwaters  with  respect  to  International  Great  Lakes 
Datum  -  1955  (IGLD  -  1955)  are  as  follows: 


Outer  Breakwater 

East  Breakwater  Shorearm 

East  Breakwater 

West  Breakwater 

West  Breakwater  Shorearm 


578.6  Feet 
578.6  Feet 
578.8  Feet 
578.8  Feet 
572.5  Feet 


Uncompleted  authorized  improvements  to  the  Black  River  consist  primarily  of 
improvements  in  the  area  on  the  west  bank  just  upstream  of  the  Erie  Avenue 
Bridge  known  as  Cut  Number  1  (Plate  1).  Those  incomplete  improvements  con¬ 
sist  of  bank  stabilization  and  dredging,  were  authorized  by  the  1965  Rivers 
and  Harbors  Act.  The  authorized  river  channels  were  designed  to  provide  safe 
and  efficient  operation  of  730-foot  (i.e.,  seaway  size)  vessel  operation. 

Harbor  Maintenance  Operations  -  The  Corps  of  Engineers  is  responsible  for 
repairing  the  breakwaters  and  for  dredging  the  river  channels  and  lakefront 
harbor  to  authorized  depths. 

Corps  of  Engineers  derrickboats  are  currently  used  to  maintain  the 
breakwaters.  Repairs  to  the  East  and  West  Breakwater  include  periodic 
rearrangement  of  the  existing  armor  stone  and  additions  of  new  armor  or  core 
8 tone  where  required. 

Corps  of  Engineers  hopper-type  dredges  are  used  to  maintain  authorized  depths 
within  the  Federal  project  limits.  This  dredging  is  normally  performed 
during  a  2  to  4-week  period  between  April  and  June.  Polluted  material 
dredged  since  1978  has  been  deposited  in  a  confined  disposal  area  adjacent  to 
the  East  Breakwater  Shorearm. 
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IMPROVEMENTS  DESIRED 


Correspondence  -  On  4  March  1970,  the  Lorain  Port  Authority  requested  the 
Buffalo  District  to  make  a  technical  review  of  the  Federal  project  at  Lorain 
Harbor  to  determine  if  the  new  "super  jumbo"  vessels  being  built  at  that  time 
could  be  accommodated  within  the  authorized  channels.  The  District  responded 
on  13  March  1970.  In  part,  the  response  stated  that  "Although  it  would  be 
physically  possible  for  vessels  up  to  1,000  feet  long  and  105  feet  wide  to 
navigate  the  Black  River  channel  with  the  use  of  tugs  and  thrusters,  it  would 
be  inadvisable.  Extreme  care  would  have  to  be  exercised  and  vessel  speed 
reduced  to  a  minimum  which  would  make  the  vessel  vulnerable  to  sudden  gusts 
of  wind  or  changes  in  river  currents  and  could  cause  the  vessel  to  ground  or 
strike  shore  facilities." 

Following  the  technical  review  response  noted  above,  a  series  of  meetings 
were  held  by  the  Lorain  Port  Authority  to  map  a  course  of  further  action  for 
improvement  at  Lorain  Harbor.  The  existing  Erie  Avenue  Bridge  was  sub¬ 
sequently  identified  as  the  major  problem  for  the  shipyard  and  the  upriver 
iron  ore  dock  operated  by  U.S.  Steel.  U.S.  Steel  Corporation  publicly 
announced  on  7  July  1976,  its  planned  facility  expansion  at  Lorain.  The 
result  of  the  meetings  and  public  announcement  was  a  resolution  by  the  Port 
Authority,  and  supported  by  the  City  Council  that  was  sent  to  Congressman 
Charles  A.  Mosher.  The  resolution  requested  that  the  U.S.  House  of 
Representatives  Public  Works  and  Transportation  Committee  authorize  the  Corps 
of  Engineers  to  make  needed  improvements  to  the  Port  to  accommodate  the 
passage  and  safe  navigation  of  new  and  larger  ships  operating  on  the  Great 
Lakes.  This  authorization  was  adopted  by  the  U.S.  House  of  Rt presentatives 
Committee  on  Public  Works  and  Transportation  on  23  September  1976. 

Meetings  -  On  27  April  1978  an  Orientation  Workshop  was  held  In  the 
Council  Chambers  at  the  Lorain  City  Hall.  The  commercial  Interests  expressed 
concerns  dealing  with  navigation  safety  and  channel  efficiency.  The  major 
concerns  identified  were:  (>.)  the  constricted  outer  harbor  entrance;  (2)  the 
channel  alignment  through  the  Erie  Avenue  Bascule  Bridge;  (3)  the  clearance 
under  the  21st  Street  Bridge;  (4)  restrictive  width  of  tne  existing  channel, 
which  allowed  one-way  movement  of  traffic  except  in  the  turning  basins; 

(5)  and  increased  evidence  of  bank  erosion  and  dock  damage,  both  attributed 
to  movement  of  Great  Lakes  vessels  equipped  with  bow  and  stern  thrusters. 
Turbulence  generated  by  these  thrusters  has  been  corr» lated  to  increase 
stream  bank  erosion  at  or  near  bends  in  the  river  channel. 

Other  interests  expressed  a  need  and  desire  for  additional  recreational 
boating  and  fishing  facilities  and  the  elimination  of  vehicular  traffic 
delays  caused  by  the  increased  frequency  for  opening  of  the  Erie  Avenue 
Bridge.  The  local  officials  concurred  with  these  needs  and  with  the  concerns 
expressed  by  the  commercial  interests. 

At  the  Initial  Public  Meeting  held  on  31  May  1979,  the  commercial  navigation 
interests  reiterated  their  needs  and  concerns  as  expressed  at  the  earlier 
Orientation  Workshop  meeting.  Interested  citizens  and  local  officials 
restated  their  desires  for  expanded  recreation  boating  and  fishing 
facilities.  The  U.S.  Fish  and  Wildlife  Service  stated  their  opposition  to 
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any  project  work  which  would  diminish  or  adversely  alter  any  existing  marsh 
or  wetland  areas  thereby  adversely  impacting  wildlife  habitat. 

Based  on  these  meetings  and  communications,  the  improvements  desired  by  local 
Interests  are  summarized  as  follows: 

a.  Improvements  to  the  lakefront  harbor  entrance  to  permit  safe  naviga¬ 
tion  of  the  harbor  for  the  new  larger  vessels, 

b.  Improvements  to  the  Erie  Avenue  Bridge  to  permit  launching  of 
American  Shipbuilding  Co.  1,000-foot  vessels  without  the  use  of  tugs. 

c.  Improvements  to  the  Black  River  channel  for  safe  navigation  and  to 
accommodate  larger  vessels  or  lakefront  construction  of  a  transshipment 
facility  with  alternative  modes  of  transportation  (conveyor,  special  purpose 
vessel,  rail  or  truck)  for  the  upriver  movement  of  ore  and  stone  which  will 
permit  the  utilization  of  larger  more  economical  vessels  at  Lorain  Harbor. 

d.  Adequate  provision  for  future  protected  small-boat  berthing  facili¬ 
ties  and  consideration  of  the  use  of  the  protected  harbor  area  by 
recreational  craft. 

e.  Improvement  in  water  quality  in  the  Black  River.  Two  technical 
workshops  and  a  number  of  informal  meetings  with  local  officials  and  industry 
representatives  were  held  during  the  course  of  the  Stage  2  Study.  These 
meetings  are  discussed  later  in  this  Stage  2  report. 

NAVIGATION  PROBLEMS 

There  are  both  commercial  and  recreational  navigation  problems  at  Lorain. 

This  study  will  primarily  address  improvement  alternatives  for  commercial 
navigation  as  related  to  the  newer,  larger  class  of  bulk  carriers  and  will 
discuss  recreational  navigation  only  as  impacted  upon  by  commercial 
navigation.  Specific  problem  identification  and  improvements  for 
recreational  boating  are  presently  being  evaluated  by  a  consulting  firm  under 
contract  to  Buffalo  District  and  the  results  of  this  preliminary  feasibility 
report  will  be  presented  in  a  separate  report  currently  scheduled  for  comple¬ 
tion  in  last  quarter  of  FY  1981. 

Design  Vessel  Drafts  and  Required  Channel  Depths  -  The  fundamental  com¬ 
mercial  navigation  problems  are  to  move  bulk  cargo  more  economically  through 
Lorain  Harbor  and  to  permit  safe  and  efficient  passage  of  vessels  upriver  to 
both  the  American  Shipbuilding  and  U.S.  Steel  facilities.  For  the  existing 
harbor  conditions,  design  criteria,  incorporated  into  the  last  Federally- 
funded  Improvement  in  1965  has  resulted  in  large  self-unloading  1,000-foot 
vessels  to  enter  "light  loaded"  i.e.,  at  less  than  the  system  draft  of  25.5 
feet  at  LWD.  Depth  requirements  were  determined  using  the  following 
criteria  (see  Pages  2-4  through  2-6  of  Appendix  A  for  design  depth 
comoutations) : 

Design  vessel  static  draft  -  to  be  determined 
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Squat  (lowering  of  water  surface  around  a  moving  vessel  which  produces  a 
relative  change  in  the  ship's  position  with  respect  to  the  bottom) 

Roll  (rotation  of  a  vessel  around  a  longitudinal  axis,  induced  primarily 
by  wave  action  -  greatest  when  the  hull  is  parallel  to  the  wave 
crests) 

Pitch  (rotation  of  a  vessel  about  its  transverse  axis,  induced  by  wave 
action  -  greatest  when  the  hull  is  normal  to  wave  crests) 

Bottom  Clearance  -  Distance  between  the  keel  of  a  vessel  and  the  channel 
bottom;  assumed  to  be  2  feet* 

The  allowable  drafts  for  1,000-foot  vessels  operating  in  Lorain  Harbor  are 
summarized  in  Table  20,  following.  It  should  be  noted  that  these  results  are 
based  on  depths  as  measured  from  Low  Water  Datum  on  Lake  Erie.  Using  the 
values  calculated  based  on  the  design  criteria,  Class  X  vessels  can  safely 
and  efficiently  operate  in  the  lake  approach  channel  at  a  draft  of  only  21.5 
feet,  4  feet  less  than  system  draft  of  25.5  feet.  However,  once  the  ship 
entered  the  harbor  channel  and  the  river  approach  channel,  it  would  decrease 
speed  and  would  also  experience  negligible  pitch  or  roll  due  to  the  protec¬ 
tion  afforded  by  the  existing  breakwaters.  Therefore,  there  is  presently 
enough  depth  in  the  harbor  channel  and  the  river  approach  channel  to  allow 
operation  of  Class  X  vessels  with  no  further  deepening.  However,  an  addi¬ 
tional  1  foot  of  dredging  would  be  required  in  the  river  channel. 

Design  Vessel  Dimensions  -  The  Maximum  Ship  Size  Study  prepared  by  North 
Central  Division,  Corps  of  Engineers,  evaluated  the  needs  for  Class  X  vessels 
on  the  Great  Lakes  for  the  project  period.  The  study  concluded  that  future 
demand  for  larger  vessels  could  range  from  40  tc  50  additional  Class  X 
vessels  by  the  year  2040  (see  Table  18).  Since  American  Shipbuilding 
Corporation  dry  docks  upstream  of  the  Erie  Avenue  Bridge  are  one  of  only  two 
locations  within  the  Great  Lakes  that  can  accommodate  these  vessels,  it  is 
reasonable  to  assume  that  the  Lorain  AmShip  facility  will  participate  in  the 
construction  and  inspection  of  these  ships  during  the  project  evaluation 
period . 

The  comparison  of  dimensions  between  the  1,000-  and  1,200-foot  vessels  are 
shown  below: 

Length  Width 


1,000 

1,200 


1,000  Feet 
1,200  Feet 


105  Feet 
i 30  Feet 


Table  18  -  Estimated  Vessel  Requirements 


Year 

Required  Maximum  Size  Vessels^/ 

1980-1990 

15 

1991-2000 

9 

2001-2010 

5 

2011-2020 

8 

2021-2030 

3 

2031-2040 

_4 

Total 
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1/  Demand  for  additional  vessels  based  upon  future  growth 
flows  within  the  GL/SLS  and  the  physical  age  distribution 
Great  Lakes  fleet. 

in  bulk  material 
of  the  existing 

Table  19  -  Depth  Criteria  Assumptions 

Vessel  Speed  ; 

Channel  Area 

Lake  Approach  Channel 

12  mph  (17.6  ft/sec)  : 

550  X  29 

Harbor  Channel  : 

9  mph  (13.2  ft/sec)  : 

800  X  29 

4  raph  (5.9  ft/sec) 


River  Approach 


200  X  28 


Table  20  -  Allowable  Draft  Calculations 
for  1,000-Foot  Vessels 


Lake  Appro ach  Channel 

Authorized  Depth  Below  Low  Water 
Datum 

Squat  @  12  mph 

3°  roll,  0  pitch 

Bottom  Clearance 

Draft  Allowed  (Approximate) 

Additional  Draft  Required 

Harbor  Channel 


Authorized  Depth  Below  Low  Water 
Datum 

Squat  @  9  mph 

0°  roll,  0  pitch 

Bottom  Clearance 

Draft  Allowed  (Approximate) 

Additional  Draft  Required 

River  Approach  Channel 


Authorized  Depth  Below  Low  Water 
Datum 

Squat  @  4  mph 

0°  roll,  0  pitch 

Bottom  Clearance 

Draft  Allowed  (Approximate) 

Additional  Draft  Required 

River  Channel 


Authorized  Depth  Below  Low  Water 
Datum 

Squat  @  4  mph 

0°  roll,  0  pitch 

Bottom  Clearance 

Draft  Allowed  (Approximate) 

Additional  Draft  Required 


29.0  feet 

3.0  feet 
2.7  feet 
2.0  feet 
21.5  feet 
4.0  feet 


28.0  feet 

1.3  feet 
0.0  feet 
2.0  feet 
25.7  feet 
0.0  feet 


28.0  feet 

0.7  feet 
0.0  feet 
2.0  feet 
25.5  feet 
0.0  feet 


27.0  feet 

0.7  feet 
0.0  feet 
2.0  feet 
24.5  feet 
1 .0  feet 


Class  X  vessels  have  been  entering  the  outer  harbor  since  May  1980, 
therefore,  the  ability  of  these  larger  ships  to  safely  navigate  the 
restricted  harbor  entrance  in  all  weather  conditions  remains  to  be  verified. 

Forecasts  for  the  future  only  compound  the  problem.  Bulk  cargo  tonnages  will 
increase  at  the  Republic  Steel  and  U.S.  Steel  docks  as  both  companies  expand 
within  their  industry.  Republic  will  be  handling  approximately  in  excess  of 
6  million  tons  of  iron  ore  annually,  the  majority  of  this  volume  is  expected 
to  be  delivered  in  Class  X  vessels  to  service  Cleveland  area  mills  and  in1 md 
areas  in  Pennsylvania  and  Ohio.  U.S.  Steel  has  stated  an  interest  in  taking 
advantage  of  the  economies  of  maximum  size  vessels  at  Lorain  Harbor ,  OH. 
Harbor  modifications  are  also  beneficial  to  American  Shipbuilding  Co.,  wnich 
is  one  of  only  two  shipyards  on  the  U.S.  side  of  the  Great  Lakes  that  can 
construct  maximum  size  vessels.  More  vessels  will  be  built  and  launched  from 
the  Lorain  facility  in  the  future.  Vessel  movements  to  the  shipyard  will 
also  be  supplemented  by  an  increasing  number  of  hull  inspections  to  comply 
with  Coast  Guard  requirements.  Vessel  inspections  are  a  mandated  activity  by 
the  U.S.  Department  of  Transportation  and  require  dry  docking  of  a  vessel  for 
several  days. 

If  the  harbor  and  river  were  modified  to  prevent  delays  in  entering  and  to 
permit  transit  by  vessels  loaded  to  maximum  system  draft,  the  transportation 
savings  could  be  in  the  order  of  millions  of  dollars.  A  discussion  of  needed 
improvements  follows. 

Lakefront  Harbor  -  All  commodities  received  at  or  shipped  from  Lorain 
Harbor  pass  through  the  breakwater  protected  outer  harbor.  A  new  lakefront 
transshipment  facility  constructed  by  Republic  Steel  became  operational  in 
May  1980.  This  facility  is  slated  to  handle  in  excess  of  6,000,000  tons 
annually  to  be  transhipped  either  by  rail  inland  or  by  vessel  to  upriver 
Cleveland,  OH,  steel  plants.  This  dock  has  been  and  will  be  receiving 
1,000-foot  vessels  on  a  regular  basis.  The  existing  525-foot  width  of  the 
outer  harbor  entrance  makes  operation  of  maximum  size  vessels  difficult 
except  in  good  weather  conditions  or  during  seasonally  high  lake  levels. 

The  outer  harbor  entrance  is  protected  by  a  2,180  foot  breakwater  lying  in  an 
east-west  direction.  This  outer  breakwater  affords  protection  from  northerly 
winds.  However,  its  detached  location  exposes  the  harbor  entrance  to  the 
southwesterly,  westerly,  and  easterly  storms.  These  storms  cause  heavy  wave 
action  and  currents  at  the  entrance  which,  when  coupled  with  the  wind  forces 
against  the  large  exposed  super-structure  area  of  the  larger  vessels,  could 
impose  formidable  navigational  problems.  Therefore,  some  modifications  to 
the  Outer  Breakwater  are  required  to  provide  an  "all  weather"  entrance  for 
1,000-foot  vessels. 

Another  area  where  improvement  is  necessary  to  allow  greater  utilization  of 
Class  X  vessels  is  depth.  Vessels  operating  in  the  Great  Lakes  system  can 
load  to  a  maximum  static  draft  of  25.5-foot  draft.  Due  to  design  criteria 
and  operating  characteristics  of  Class  X  ve-’sals  such  as  pitch,  roll,  squat, 
etc.  defined  previously,  these  vessels  can  enter  Lorain  Harbor  at  a  draft  of 
only  21.5  feet  under  design  conditions.  These  calculations  are  baaed  on  Low 
Water  Datum  (LWD)  which  for  Lake  Erie  is  568.6  feet  above  mean  water  level  at 
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Father  Point,  Quebec  (IGLD,  1955).  Class  X  vessels  ere  now  utilizing  current 
high  lake  stages  to  load  to  static  drafts  greater  than  21.5  feet.  However, 
since  all  design  depths  at  Great  Lakes  harbors  are  based  on  LWD,  cost  estima¬ 
tes  and  benefits  used  in  this  report  will  utilize  a  similar  design  reference 
plane.  Therefore,  the  base  caae  vessel  (the  largest  vessel  that  can  operate 
under  present  conditions)  tor  the  outer  harbor  will  be  a  "light-loaded"  Class 
X  (1,000  X  105  X  21.5  feat  draft)  when  operating  under  design  conditions. 

In  summary,  the  fundamental  needs  related  to  the  lakefront  harbor  are  modifi¬ 
cations  to  the  breakwaters  and/or  dredging  to  greater  depths.  This  Stage  2 
Study  will  determine  whether  such  modifications  are  economically  justified. 

Black  River  Improvements  -  Approximately  8.2  million  net  tons  of  cargo 
were  shipped  to  docks  along  the  Black  River  in  1978.  The  majority  of  this 
material  was  iron  ore  and  limestone  destined  for  the  U.S.  Steel  plant  located 
at  the  upper  limit  of  the  Federal  project.  Other  bulk  commodities 
transported  on  the  Black  River  were  gypsum,  limestone,  petroleum  products, 
sand,  gravel,  and  crushed  stone. 

The  bulk  of  this  material  was  moved  in  Class  V  and  VI  vessels.  However,  a 
portion  of  the  upriver  limestone  delivered  to  U.S.  Steel  was  transported  by 
Class  VII  vessels.  An  overview  of  the  Great  Lakes  fleet  types  are  shown 
below. 


Table  21  -  Physical  Characteristics  of  the  Great  Lakes  Fleet 


Vessel 

Clans 

Overall  Length 
in  Feet 

Mid-Summer 

Draff 

(Feet) 

Capability 
Capacity 
(Net  Tons) 

Capacity 

Per  Inch 
of  Draft 
(Net  Tons) 

V 

600 

to 

649 

26,0” 

22,000 

106 

.  VI 

650 

to 

699 

26'11" 

26,000 

123 

VI(w) 

650 

to 

699 

30 ' 7  " 

37,900 

169 

VII 

700 

to 

730 

29 '1 " 

30,350 

135 

VII(w) 

700 

to 

730 

30' 7  " 

39,400 

171 

VIII 

731 

to 

849 

27*0" 

29,700 

134 

VIII(w) 

731 

to 

849 

30'0" 

49,300 

198 

IX 

850 

to 

949 

27 ’ll” 

49,840 

202 

X 

950 

to 

1,000 

28'9" 

69,000 

244 

Source:  Maximum  Ship  Size  Study,  December  1977,  North  Central  Division, 


Corps  of  Engineers;  Greenwoods  Guide  to  Great  Lakes  Shipping,  1979. 

Modifications  are  necessary  to  the  Black  River  chanel  and  to  bridges  crossing 
the  river  before  larger  vessels  can  safely  and  efficiently  navigate  to  the 
upper  limit  of  the  Federal  project.  The  major  areas  of  needed  improvements 
to  allow  these  vessels  to  navigate  the  river  are  outlined  below. 
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a.  Erie  Avenue  Bridge  -  The  Erie  Avenue  Bridge,  built  In  the  late 
1^30' s,  Is  located  approximately  1/2-raile  upstream  from  the  mouth  of  the 
Black  Rivet.  The  existing  structure  has  a  total  length  of  about  1,050  feet 
and  consists  of  a  twin-leaf  bascule  main,  span  with  eight  steel  girder 
approach  spans  on  the  west  and  one  on  the  east.  The  main  span  is  295  feet 
long  and  provides  approximately  147.5  feet  horizontal  clearance  when  open 
(see  photo).  Because  this  bridge  is  at  an  angle  to  the  river  and  because  it 
is  necessary  to  turn  a  vessel  immediately  after  passing  through  the  bridge 
when  upbound,  it  has  not  been  possible  for  Class  X  vessels  to  safely  transit 
this  bridge  without  tug  assistance.  Three  Class  X  vessels  have  passed 
through  the  bridge  opening  to  date.  All  three  were  constructed  at  the  AmShip 
facility  and  were  launched  and  guided  through  the  bridge  opening  with  the  aid 
of  six  tugs  one  or  more  times. 

Coast  Guard  regulations  requiring  that  the  ship's  bridge  extend  to  the  edge 
of  the  vessel  makes  passage  even  more  difficult.  When  the  Erie  Avenue  Bridge 
is  open  the  leaves  are  not  perpendicular  to  the  water  surface.  Thus  there  is 
less  room  for  passage  of  the  wider  ship's  bridge,  with  only  minimal  clearance 
available  at  the  ship  superstructure  while  in  the  open  position.  Therefore, 
modifications  must  be  made  to  the  Erie  Avenue  Bridge  to  allow  passage  of  any 
vessels  larger  than  Class  VII  without  tug  assistance. 

There  are  presently  two  users  upstream  of  the  Erie  Avenue  Bridge  who  would 
benefit  from  modifications  to  the  channel  to  allow  safe  and  efficient  passage 
of  Class  X  vessels. 

The  first  is  the  American  Shipbuilding  (AmShip)  facility  located  just 
upstream  of  the  Erie  Avenue  Bridge.  This  facility  is  one  of  only  two  active 
shipyards  on  the  Great  Lakes  capable  of  building  or  inspecting  Class  X 
vessels. 

The  U.S.  Steel  Lorain-Cuyahoga  Works  is  also  located  upstream  of  the  Erie 
Avenue  Bridge  and  is  located  at  the  upstream  limit  of  the  Federal  project 
approximately  3  miles  from  the  mouth  of  the  Black  River.  This  company  is  one 
of  the  few  domestic  steel  producers  which  owns  and  operates  a  captive  Great 
Lakes  fleet.  The  bulk  of  the  iron  ore  delivered  to  this  facility  is  deli¬ 
vered  in  Class  V  and  VI  vessels  which  comprise  a  large  percentage  of  the  U.S. 
Steel  fleet.  Even  though  predominantly  Class  V  and  VI  vessels  are  utilized. 
Class  VII  self-unloading  vessels  also  have  navigated  the  rivet  to  the  U.S. 

Steel  facility.  U.S.  Steel  have  begun  updating  their  fleet  with  the  purchase 
of  Class  X  vessels  to  compensate  for  the  annual  transport  capacity  lost  due 
to  vessels  scrapped  or  otherwise  removed  trom  service.  They  have  expressed  a 
desire  to  utilise  Class  X  vessels  for  direct  delivery  of  ore  to  the  Lorain 
facility  in  conjunction  with  a  future  dock  expansion  program. 

b.  Channel  Modifications  on  Black  River  -  The  Black  River  Channel  con¬ 
tains  a  number  of  curves  in  the  3-mile  reach  to  the  head  of  commercial 
navigation.  Channel  modifications  on  the  Black  River  are  necessary  if  the 
larger  vessels  operating  on  the  Great  Lakes  are  to  navigate  the  river.  These 
modifications  include  both  major  channel  widening  and  deepening  due  to  the 
increased  length  and  width  of  these  1,000-foot  vessels.  However,  the  extremely 
good  maneuverability  of  the  design  vessels  with  twin  screws  and  bow  and 
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stern  thrusters  will  help  reduce  the  extent  of  future  channel  modifications 
and  associated  bank  cuts.  The  channel  modifications  nay  be  separated  into 
three  basic  categories:  (1)  channel  deepening,  (2)  cnannel  widening  and  (3) 
erosion  protection  for  channel  banks.  The  existing  navigation  channel  of  the 
Black  River  is  dredged  to  a  depth  of  27  feet  below  Low  Water  Datura  (568.6 
feet  on  International  Great  Lakes  Datura  -  1955).  With  the  larger  design 
vessels,  the  channel  depth  required  would  be  28  feet  as  shown  in  Table  20. 
Therefore,  an  additional  1  foot  of  dredging  would  be  necessary  for  the  entire 
channel.  The  larger  beam  and  greater  length  of  the  design  vessels  require  a 
wider  channel  for  safe  navigation  and  therefore  extensive  channel  widening 
would  be  necessary. 

Required  channel  widths  are  comprised  of  a  maneuvering  lane  width,  a  width 
for  bank  clearance  on  each  side  of  the  maneuvering  lane,  and  additional 
widening  for  bends.  The  maneuvering  lane  width  is  required  for  the  vessel  to 
maneuver  without  encroaching  on  the  safe  bank  clearance.  The  width  for  bank 
clearance  is  necessary  to  reduce  the  bank  suction  force  between  the  vessel 
and  the  channel  banks.  Also,  due  to  the  waves  created  by  the  design  vessels 
with  bow  and  stern  thrusters,  bank  protection  must  be  provided  in  the  criti¬ 
cal  areas  subject  to  these  waves  and  their  velocities. 

c.  21st  Street  Bridge  -  The  existing  21st  Street  Bridge  is  a  six  span 
1,700-foot  through  truss  with  a  400-foot  river  crossing  span.  The 
superstructure  clearance,  based  on  a  Lake  Erie  Low  Water  Datum  of  568.6  feet, 
is  99.6  feet  for  approximately  250  feet  in  the  center  river  crossing  span. 
Piers  are  twin  reinforced  concrete  columns  on  piling  with  a  reinforced 
concrete  strut  connection  near  the  top.  The  five  piers  range  in  height  from 
43  feet  to  79  feet.  The  roadway  is  42  feet  curb  to  curb  and  there  is  a 
7-foot  sidewalk  on  the  west  side  .  .  The  roadway  width  is  inade¬ 

quate  by  today's  standards.  Plans  were  approved  in  1939  from  which  it  is 
concluded  the  structure  is  in  the  order  of  37  to  39  years  old. 

A  Class  X  vessel  requires  a  superstructure  clearance  of  125  feet  above  the 
river's  surface.  The  existing  clearance  of  99.6  feet  would  therefore  prevent 
passage  of  Class  X  vessels  under  the  bridge  without  a  major  modification  or 
replacement . 

Congestion  Problem  -  A  problem  concerning  vessel  congestion  was  iden¬ 
tified  in  late  summer  of  1980.  Whenever  a  Class  X  vessel  is  unloading  at  the 
Republic  Steel  dock  it  encroaches  into  the  Federal  navigation  channel.  A 
vessel  utilized  to  shuttle  Iron  ore  to  Cleveland  will  also  be  using  this  dock 
on  a  regular  basis.  The  captains  of  vessels  bound  for  the  U.S.  Steel  facil¬ 
ity  believe  that  there  is  not  enough  channel  width  left  for  safe  passage 
when  a  vessel  is  at  the  Republic  Steel  dock  and  because  of  this  have  asked 
these  vessels  to  be  moved  on  several  occasions  to  allow  passage  to  upriver 
docks.  This  operating  procedure  was  utilized  for  several  months  during  the 
1980  navigation  season  until  Republic  Steel  began  to  refuse  to  accommodate 
all  requests  by  the  upriver  vessel  masters.  Because  this  problem  did  not 
come  to  light  until  very  recently,  only  a  preliminary  investigation  of  this 
problem  was  possible  in  Stage  2  to  determine  the  economic  impact  of  delays. 
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BIOLOGICAL  HABITAT  PRESERVATION  AND  IMPROVEMENT 


The  U.  S.  Fish  and  Wildlife  Service  has  indicated  (see  Appendix  D)  that  there 
is  a  lack  of  suitable,  shallow  water,  biologies]  habitat  in  the  outer  harbor 
area  at  Lorain.  In  addition,  the  lower  3  miles  of  the  inner  harbor,  which 
comprises  the  Federal  channels  on  the  Black  River  are  severely  Halted  in 
biological  productivity  due  to  dredging,  steep  banks,  and  riprapped 
shoreline. 

The  outer  harbor  comprises  an  area  of  about  130  acres,  of  which  about  30 
acres  is  dredged  to  deep  depths  for  commercial  navigation  purposes.  About  70 
acres  on  the  east  9ide  and  30  acres  on  the  west  side  of  the  outer  harbor 
area  remain  undredged.  The  concern  of  the  Fish  and  Wildlife  Service  is  that, 
further  dredging  in  the  outer  harbor  area,  for  commercial  navigation  purposes 
will  decrease  the  total  amount  of  habitat  available  for  fish  spawning, 
nursery,  and  feeding  areas.  The  ana  Wildlife  Service  has  suggested  that 

the  Corps  of  Engineers  consider  the  possibility  of  providing  improved  shallow 
water  habitat  areas  in  the  outer  harbor  where  dredging  would  not  occur.  The 
suggested  method  of  habitat  improvement  is  the  placement  of  various  sized 
riprap  (stone)  in  areas  that  would  not  be  dredged,  but  where  shallow,  produc¬ 
tive  aquatic  habitat  Is  lacking.  Rubbiemound  stone.,  placed  on  bottom  areas, 
within  reasonable  distance  of  the  water  surface  (_f  10  feet),  particularly 
when  placed  to  form  reef-like  habitats,  attract  fish  as  they  usually  support 
a  high  quality  productive  habitat  :or  fish  food  organisms. 

Another  biological  habitat  concern  expressed  by  the  U.  S.  Fish  and  Wildlife 
Service  relates  to  the  inner  harbor  area  (along  the  lower  3  miles  of  the 
Black  River).  Throughout  this  area  much  of  the  river  has  been  dredged  to  27 
feet  below  LWD.  Only  narrow  strips  of  shallow  water  aquatic  habitat  exist 
throughout  most  of  this  area.  The  only  area  of  real  biological  significance 
is  a  wetland,  about  15  acres  in  size,  located  below  and  immediately 
downstream  of  the  21st  Street  Bridge.  The  Fish  and  Wildlife  Service  has 
expressed  concern  that  this  wetland  area  be  protected  from  any  future 
dredging  or  filling  activities.  Pressures  to  develop  the  wetland  for  commer¬ 
cial  purposes  might  occur,  especially  if  commercial  navigation  improvements 
are  made  to  the  Black  River  for  the  purposes  of  getting  larger  3hips  upstream 
to  dock  facilities.  Protection  of  the  wetland  could  take  the  form  of 
outright  purchase  or  preservation  by  obtaining  permanent  protective  easement 
on  the  area  for  wildlife  purposes.  There  are  possibilities  that  the  biologi¬ 
cal  productivity  of  the  wetland  area  could  be  enhanced  by  increasing  its 
size.  Clean  dredged  material  could  be  added  on  to  the  wetland,  both  pro¬ 
viding  an  economical  dredged  material  disposal  method  and  increasing  the  size 
of  the  wetland.  Water  quality  in  the  wetland  area  could  be  improved  by  relo¬ 
cating  two  storm  sewer  discharge  pipes  that  currently  discharge  runoff  waters 
directly  into  the  area.  The  Fish  and  Wildlife  Service  has  also  suggested 
that,  in  areas  where  new  bank  cuts  occur,  and  there  is  no  need  for 
bulkheading  consideration  be  given  to  gently  sloping  the  cuts  and  covering 
shore  shallow  water  areas  with  riprap  to  provide  aquatic  habitat. 

The  final  area  of  biological  habitat  concern  expressed  by  the  Fish  and 
Wildlife  Service,  are  riparian  areas  of  the  Black  River  upstream  cf  the  upper 
turning  basin.  This  area  consists  primarily  of  low  shoreline  with  steeply 
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eroding  bluffs.  Moat  of  the  area  near  the  U.  S.  Steel  Plant  consists  of  a 
high  steep  berm  set  back  only  a  short  distance  from  the  river  shoreline.  The 
opposite  river  bank  and  a  midtlver  island  is  undeveloped,  consisting  of 
intermittently  flooded  woodlands.  Several,  areao  of  marsh  and  shrub  swap  are 
Interspersed  throughout  the  area.  The  Fish  and  Wildlife  Service  has 
expressed  concern  that  these  areas  might  be  impacted  by  future  pressures  for 
commercial  developm.nt  in  relationship  to  navigation  improvements  of  the 
harbor.  The  Fish  and  Wildlife  Service  has  indicated  that  the  possibility  of 
securing  permanent  protective  easements  for  these  cvreas  be  considered. 

RECREATIONAL  BOATING 

At  the  Initial  Public  Meeting  held  on  31  May  1978,  local  interests  expressed 
their  desires  for  additional  facilities  to  accommodate  small-boat  operators 
at  Lorain.  They  stated  that  there  is  presently  an  unfulfilled  demand  for 
additional  permanent  mooring  facilities  in  the  area  and  for  additiunal  public 
launching  facilities.  To  evaluate  this  need,  the  Buffalo  District  has 
entered  into  a  contract  with  a  consulting  engineering  firm  to:  Evaluate  the 
demand  for  small-boat  facilities  in  the  Lorain  area;  perform  a  site  selection 
investigation  to  determine  the  optimum  location  for  a  small-boat  harbor  in 
the  Lorain  area;  and  prepare  preliminary  alternatives,  including  designs  and 
cost  estimates,  for  the  selected  site.  ThiB  consultant  will  also  perform  an 
economic  analysis  and  environmental  assessment  for  each  alternative  and  pre¬ 
pare  a  Preliminary  Feasibility  Report  (PFR)  on  Recreational  Mavigrtion.  lhis 
report  is  scheduled  to  be  completed  in  September  1981. 

RECREATIONAL  FISHING 

Although  recreational  fishing  improvements  heve  not  been  specif icelly  raen- 
tione’  as  needed  at  any  public  meetings  or  other  consultations*  for  the  Lorain 
Harbor  project,  the  Corps  will  give  consideration  co  such  Improvements  in 
this  study.  Increased  opportunities  for  recreational,  fishing  from  boats  will 
be  given  consideration  under  the  recreational  boating  study  previously 
discussed.  Shore-based  recreational  fishing  from  the  breakwaters,  piers,  and 
other  Federal  structures  at  Lorain  will  be  considered  as  part  of  this  study. 

The  breakwaters,  piers,  and  other  shore  connecting  structures  (exclusive  of 
the  diked  disposal  area)  at  Lorain  Harbor  have  a  total  aggregate  length  of 
12,541  feet.  Of  this,  only  5,091  feet  (41  percent)  are  directly  connected  to 
shore  and  accessible  to  fishermen  on  foot.  Only  the  west  pier  (1,004  feet) 
and  east  pier  (880  feet)  at  the  mouth  of  the  Black  Fiver  have  flat  concrete 
top  surfaces  and  are  directly  connected  to  shore.  The  east  breakwater 
shorearra  (2,323  feet)  also  has  a  flat  concrete  top-surface,  but  it  is  con¬ 
nected  to  shore  by  a  rubblemound  structure  134  feet  long.  Therefore,  only 
4,217  feet  of  structure,  accessible  to  the  foot-based  fisnerraen,  are  rela¬ 
tively  safe  to  fish  from.  The  remaining  structures  are  either  constructed  of 
rubblemound  stone,  which  can  create  safety  hazards  when  traversing,  or  as  in 
the  case  of  the  outer  breakwater  (2,180  feet  of  flat-topped  concrete) 
accessible  only  by  boat.  None  of  the  structures  have  any  specific  improve¬ 
ments  for  fishermen;  such  as  guard  rails,  comfort  stations,  and  fish  denning 
stations. 
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This  study  will  give  consideration  to  the  need  and  possibilities  of  improve¬ 
ments  for  recreational  fishing  from  the  navigation  structures  at  Lorain  ir. 
light  of  the  costs  incurred  and  benefits  gained  for  such  improvements. 

REDUCTION  OP  MAINTENANCE  DREDGING 

The  Federal  project  at  Lorain  Harbor  is  dredged  periodically  by  Corps  of 
Engineers  hopper  type  dredges.  Historical  quantities  removed  during  these 
operations  are  summarized  in  Table  4  for  the  period  1967  through  1979.  The 
mean  annual  volume  dredged  has  been  approximately  171,000  cubic  yards  and  is 
normally  performed  during  a  2-  co  4-week  per lod  between  April  and  June. 
Occasionally,  dredging  operations  have  extended  into  November.  Beginning  in 
1978,  polluted  dredge  material  has  been  deposited  in  a  confined  dike  disposal 
area  adjacent  to  the  East  Breakwater  shorearm.  This  structure  has  an  eati- 
mated  capacity  equivalent  to  10  years  of  normal  dredging  operation.  This 
design  standard  Is  based  on  the  assumption  that  after  10  years  water  treat¬ 
ment  plants  located  upstream  will  upgrade  the  quality  of  existing  bottom 
sediments  and  implementation  of  and  conservation  measures  will  reduce  the 
quantity  and/or  increase  the  quality  of  sediments  within  Federal  channels  to 
an  acceptable  level  which  will  permit  the  resumption  of  open  lake  and/or 
shore  area  dumping. 

The  major  source  of  sediment  at  Lorain  Harbor  is  from  etreambank  and  upland 
erosion.  In  evaluating  the  feasibility  of  reducing  the  amount  of  sediment 
entering  the  Federal  project  limits,  the  predominant  source(s)  of  the  sedi¬ 
ment  must  he  identified.  The  study  of  this  problem  is  an  interagency  effort 
involving  Buffalo  District,  the  U.S.  Geologicsl  Survey  (USGS),  and  the  U.S. 
Soil  Conservation  Service  (SCS). 

An  interagency  agreement  has  been  signed  with  the  USGS  for  a  1-year  sediment 
data  and  analysis  program  on  the  Black  River.  The  goal  of  this  program  is  to 
obtain  a  qualitative  estimate  of  annual  suspended,  bed,  and  total  sediment 
load  for  the  Black  River  and  its  principal  branches.  This  data  collection 
program  is  scheduled  to  be  completed  in  the  summer  of  1981. 

To  address  the  need  to  reduce  maintenance  dredging,  a  study  is  presently 
being  conducted  by  the  U.S.  Soil  Conservation  Service  under  an  interagency 
agreement  with  the  Corps  of  Engineers  to  study  streambank  erosion  on  the 
Black  River  and  ics  major  tributaries'  If  this  study  concludes  that  stream- 
bank  erosion  is  a  major  contributor  to  sediment  in  the  harbor,  a  detailed 
investigation  will  be  initiated  to  determine  methods  of  controlling  stream- 
bank  erosion  or  controlling  the  sediment  once  it  enters  che  stream. 

Buffalo  District  is  also  conducting  a  study  on  upland  erosion  to  determine 
quantities  of  soil  delivered  to  the  river  and  methods  to  reduce  this 
quantity.  These  two  studies  will  be  combined  into  a  Preliminary  Feasibility 
Report  on  Erosion  and  Sedimentation  on  which  a  determination  will  be  made  as 
to  the  feasibility  of  reducing  the  sediment  carried  by  the  river  and  depos¬ 
ited  In  the  harbor. 
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PLANNING  OBJECTIVES 


NATIONAL  OBJECTIVES 

The  national  objectives  are  set  forth  in  the  Water  Resources  Council's 
"Principles  and  Standards  for  Planning  Water  and  Related  Land  Resources.” 

The  two  national  objectives  ave  to  enhance  National  Economic  Development 
(NED)  by  increasing  the  value  of  the  nation's  output  of  goods  and  services 
and  improving  the  value  of  the  nation's  output  of  goods  and  services  and 
Improving  national  economic  efficiency,  and  to  enhance  the  environmental 
quality  (EQ)  by  the  management,  conservation,  preservation,  creation, 
restoration,  or  improvement  of  the  quality  of  certain  natural  and  cultural 
resources  and  ecological  systems. 

PLANNING  OBJECTIVES 

Ba3ed  on  the  study  objective  explicitly  stated  in  the  authorizing  resolution, 
the  principal  planning  objective  of  this  study  is  the  determinat.  >n  of  the. 
nature,  extent,  and  feasibility  of  improveme  ts  for  commercial  navigation  at 
Lorain  Harbor.  Other  planning  objectives  which  have  been  identified  through 
an  intensive  public  involvement  program  and  Corps  experience  are  improved 
recreational  navigation  and  commercial  fishing  facilities  and  reduction  of 
maintenance  dredging.  Including  commercial  navigation,  the  goal  is  to  select 
the  best  plan  of  action,  limited  action,  or  no  action  after  considering 
measures  to  provide: 

a.  Safe  and  efficient  commercial  navigation  to,  within,  and  from  tUe 
harbor,  with  the  emphasis  on  modifications  to  the  existing  harbor  needed  to 
accommodate  the  new  class  of  1,000-foot  an£  larger  vessels  now  operating  on 
and  contemplated  for  the  Great  Lakes; 

b.  Strearabank  erosion  control  in  the  navigation  portion  of  the  Black 
River  to  reduce  harbor  sediment  from  this  source  and  to  reduce  the  loss  of 
valuable  commercial  and  industrial  lands; 

c.  For  safety  concioun  improvements  to  the  12,541  feet  of  navigation 
structures  at  Lorain  Harbor  for  recreational  fishing  purposes.  Consideration 
will  be  given  to  flat-topping  rubbleraound  structures  (6,154  feet)  and  pro¬ 
viding  safety  railings  and  other  recreational  fishing  iworovements  on  all 
structures  in  light  of  relevant  economic  criteria.  (This  objective  applies 
equally  to  all  alternative  navigation  plans  considered  in  this  document. 
Actual  detailed  technical  and  engineering  studies  of  breakwater  fishing 
improvements  will  be  considered  during  Stage  3  planning  efforts). 

d.  A  protected  roarina  facility  for  a  smell-boat  fleet  and  commercial 
fishing  fleet  of  the  location  and  size  consistent  with  physical  locality 
constraints,  boating  demand  forecasts,  and  viable  economic  reality  (!.«*,  B/C 
ratio  greater  than  1.0). 
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e.  For  protecting  and  Improving  existing  biological  habitats  along  the 
lower  reach  of  the  Black  River  aid  the  outer  harbor  area*  These  areas 
include  100  acres  of  shallow  water,  undredged  habitat  in  the  outer  harbor; 
unimproved  shoreline  along  the  black  River;  the  approximately  15-acre  wetland 
near  the  21st  Street  Bridge,  and  undeveloped  riparian  areas  upstream  of  the 
upper  turning  basin.  (This  objective  applies  equally  to  all  alternative 
navigation  plans  considered  in  this  document.  Actual  detailed  technical  and 
engineering  studies  of  breakwater  fishing  improvements  will  be  considered 
during  Stage  3  planning  efforts). 

f.  Identify  the  source  of  and  quantity  of  sediments  entering  the  Black 
River  upstream  from  the  harbor  with  the  objectives  of  improving  the  existing 
water  quality  in  the  Black  River  and  reducing  annual  maintenance  dredging  in 
Lorain  Harbor  using  management  and  structural  measures  to  reduce  erosion  at 
its  source.  Federal  involvement  would  be  limited  to  implementing  structural 
measures  for  controlling  streambank  erosion,  if  justified.  Implementation  of 
management  measures  to  control  upland  erosion  would  be  a  local  responsi¬ 
bility.  The  objective  of  this  study  is  to  identify  the  nonpoint  sources  of 
this  sediment  in  the  Black  River  Watershed,  and  to  recommend  the  "best 
management  practice"  for  controlling  erosion  from  these  locations. 

SUMMARY  OF  RECONNAISSANCE  REPORT 

The  Reconnaissance  Study  was  initiated  by  the  Buffalo  District  in  January 
1978  and  was  performed  for  the  District  by  the  consulting  firm  of  Berger 
Associates.  Based  on  the  authorizing  resolution,  the  main  planning  objective 
was  to  identify  the  present  and  desired  physical,  economic,  social,  and 
environmental  conditions  which  need  further  in-depth  evaluation  to  enable 
safe  and  efficient  operation  of  the  largest  commercial  vessel  (1,000  feet  and 
larger)  operating  on  the  Great  Lakes.  Other  planning  objectives  determined 
to  warrant  consideration  were  recreational  navigation  and  reduction  in  main¬ 
tenance  dredging. 

The  nitial  emphasis  of  the  Reconnaissance  Study  coincided  and  emphasized 
the  commercial  navigation  features  of  the  harbor  closely  with  the  intent  of 
the  authorizing  resolution.  One  nonstructural  and  10  structural  alternatives 
were  identified  and  preliminary  cost  estimates  developed.  A  preliminary 
benefit  analysis  was  made  and  a  ber« fit/cost  ratio  was  calculated  for  each 
alternative  to  determine  which,  if  my,  alternatives  should  be  carried  into 
the  next  phase  of  study.  It  was  concluded  that  further  study  of  the  commer¬ 
cial  navigation  needs  at  Lorain  Harbor  should  be  undertaken. 

The  Reconnaissance  Study  also  investigated  recreational  navigation  and  reduc  • 
tiou  in  maintenance  dredging  needs  and  it  was  concluded  that  these  needs 
should  also  be  carried  forward  into  the  Preliminary  Feasibility  portion  of 
the  study.  Material  in  the  Reconnaissance  Report  has  been  updated  and  por¬ 
tions  relevant  to  the  Preliminary  Feasibility  Report  provided  the  basis  for 
more  detailed  investigations. 
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CHANGES  SINCE  THE  RECONNAISSANCE  REPORT 


Proper  planning  requires  that  any  change  that  takes  place  within  the  study 
area  be  assessed  as  to  its  impacts  upon  the  study.  Major  changes  have 
recently  taken  place  in  the  Lorain  Harbor  study  area.  Republic  Steel 
Corporation  has  purchased  approximately  91  acres  of  riverside  and  lakefront 
property  from  the  Chessie  Railroad  System  and  has  constructed  a  lakefront 
iron  ore  transshipment  facility.  This  firm  now  has  the  capability  to 
transship  iron  ore  by  rail  or  by  ship.  Their  dock  became  operational  in  May 
1980  and  several  1,000- foot  vessels  have  been  unloaded  since  this  date  (see 
photo  4).  Prior  to  1978  the  largest  vessel  that  operated  safely  and  effi¬ 
ciently  in  the  outer  harbor  was  about  800  feet  in  length.  Therefore  this 
preliminary  economic  evaluation  has  used  a  base  case  vessel  size  of  1,000  X 
105  at  a  draft  of  21.5  feet  relative  t'"'  LWD.  This  reduced  operating  draft  is 
necessary  due  to  physical  requirements  of  pitch,  roll  and  bottom  clearance. 

This  change  is  applicable  to  the  base  case  vessel  for  the  outer  harbor  only. 
For  any  alternative  involving  transit  of  the  Black  River  beyond  the 
lakefront,  the  base  case  vessel  remains  a  Class  VII. 

CONDITLONb  IF  NO  FEDERAL  ACTION  TAKEN  (WITHOUT  CONDITION  PROFILE) 

Lorain  Harbor  received  approximately  8,200,000  tons  of  cargo  in  1978.  The 
majority  of  dock  operators  are  not  experiencing  any  difficulty  operating 
withir.  the  present  Federal  harbor  project.  These  dock  operators  were  sur¬ 
veyed  about  future  requirements  and  responded  that  there  was  no  need  for 
improvements  in  the  immediate  future.  These  docks  are  serviced  by  much 
smaller  vessels  relative  to  the  iron  lakefront  ore  and  upriver  iron  ore  and 
limestone  docks. 

There  are,  however,  three  dock  operators  who  could  benefit  from  improvements 
to  the  harbor  and  river  channel.  They  are  Republic  Steel,  American 
Shipbuilding,  and  United  States  Steel.  Republic  Steel  and  American 
Shipbuilding  have  accommodated  Class  X  vessels  and  U-S.  Steel  has  expressed 
Interest  in  receiving  iron  ore  in  Class  X  vessels  to  their  Lorain  facility. 

Republic  Steel  -  Republic  Steel  began  operations  in  Lorain  in  1980  at  the 
newly  constructed  Lorain  Pellet  Terminal.  This  facility  has  the  capability 
of  transshipping  iron  ore  by  either  rail  or  vessel  and  will  handle  between 
1,000,000  and  2,000,000  tons  of  iron  ore  in  1980.  Predictions  by  Republic 
are  that  between  6,000,000  and  7,000,000  tons  will  be  handled  annually  with 
^ nproximately  3,000,000  tons  being  transshipped  inland  by  rail  to  Ohio  and 
uisylvania  and  the  remainder  moving  by  water  to  the  Republic  docks  on  the 
uyahoga  River  in  Cleveland.  Based  on  information  provided  by  Republic  Steel 
officials,  the  annual  capacity  of  this  facility  is  approximately  8  million 
tons . 

The  bulk  of  the  iron  ore  for  Republic  delivered  to  Lorain  will  be  moved  in 
Class  X  vessels.  It  is  anticipated  that  to  service  this  facility,  two 
Class  X  vessels  will  be  utilized  full-time  and  other  smaller  vessels  part- 
time  with  a  Class  V  vessel  also  required  full-time  to  accomplish  shuttling  of 
ore  between  Lorain  and  Cleveland. 
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Republic  Is  now  operating  these  maximum  size  vessels  Into  the  Outer  Harbor 
only.  It  is  anticipated  that  these  large  vessels  will  continue  to  operate  in 
the  Outer  Harbor  area  for  the  life  of  the  project,  but  will  experience 
operating  difficultlej  or  restricted  drafts  during  periods  of  low  lake 
levels  or  storm  weather  conditions. 

Class  X  vessels  have  been  entering  the  harbor  fully  loaded  during  the  1980 
shipping  season  by  utilizing  the  current  high  lake  level  on  Lake  Erie.  Over 
time.  Lake  Erie  may  return  to  levels  closer  to  Low  Water  Datum  and  result  in 
Inefficiencies  to  the  Republic  Steel  transshipment  terminal.  Low  lake  levels 
can  be  expected  to  produce  light-loading  of  vessels  entering  the  harbor.  A 
fully  loaded  Class  X  vessel  can  deliver  approximately  3,000,000  tons  to 
Lorain  during  a  275-day  navigation  season.  Therefore,  two  Class  X  vessels 
could  handle  almost  all  of  the  Republic  future  tonnage  projections  at  Lorain 
with  occasional  deliveries  from  other  vessels.  Reductions  in  the  number  of 
vessel  trips  of  Class  X  vessels  will  increase  the  number  of  deliveries 
required  by  other  vessels.  Reliance  upon  smaller  G.L.  vessels  for  raw 
materials  deliveries  during  periods  of  low  water  levels  will  increase 
transportation  costs.  Therefore  improvements  to  allow  Class  X  vessels  to 
enter  the  harbor  fully  loaded  at  all  times  would  maximize  the  benefits  of 
using  these  large  vessels. 

American  Ship  Building  Company  -  The  Lorain  shipyard  operation  consists 
of  two  dry  docks,  one  of  which  can  accommodate  vessels  up  to  1,000  feet  long. 
The  other  dry  dock  is  presently  being  renovated  to  accommodate  vessels  up  to 
767  :eet  long.  This  facility,  one  of  only  two  shipyards  on  the  Great  Lakes 
capable  of  drydocking  maximum  size  vessels,  launched  their  first  Class  X 
vessel,  the  JAMES  R.  BARKER,  in  1977.  Since  that  time,  two  other  Class  X 
vessels  have  been  constructed  and  launched,  the  MESABI  MINER  in  1977  and  the 
EDGAk  SPEER  in  1980  (see  photos).  The  Lorain  AmShip  facility  is  also 
actively  involved  in  the  construction  of  smaller  vessels,  repairs  and  modi¬ 
fications  to  existing  vessels,  and  Inspections  of  existing  vessels. 

A  recent  study  by  the  North  Central  Division  Corps  of  Engineers,  (Maximum 
Ship  Size  Study,  December  1977),  estimated  that  the  projected  level  of  bulk 
tonnage  in  20A0  will  require  a  fleet  of  between  A0  and  50  vessels  of  Class  X 
vessels.  In  light  of  this  projection  it  seems  safe  to  assume  that  Lorain 
would  continue  to  be  involved  in  the  construction  of  Class  X  vessels  in  the 
future. 

Coast  Guard  regulation  Title  A6,  CFR,  Part  91  "Inspection  and  Certification" 
(Sept  77;  Coast  Guard  rules  and  regulations  for  cargo  and  miscellaneous 
vessels,  U.S.  DOT),  requires  that  all  Great  Lakes  vessels  be  drydocked  at 
least  every  5  years  fo’r  a  hull  inspection.  Because  of  the  large  drydock 
available  at  Lorain,  the  AmShip  facility  will  play  an  important  role  in  these 
hull  inspections.  Since  this  drydock  is  also  used  in  construction  of  Class  X 
vessels,  scheduling  problems  may  result. 

Even  if  no  Federal  action  is  taken,  AmShip  should  continue  to  be  an  active 
productive  shipyard.  However,  movements  of  the  Class  X  vessels  into  and  out 
of  the  dry  docks  will  require  tug  assistance.  These  financial  costs  may  be 
avoided  if  bridge  or  channel  oodif icationa  are  implemented. 


U.S.  Steel  Corporation  -  The  U.S.  Steel  Lorain-Cuyahoga  Works  is  located 
at  the  upstream  limit  of  the  Federal  project  approximately  3  miles  above  the 
mouth  of  the  Black  River.  Approximately  3,000,000  tons  of  Iron  ore  are  deliv¬ 
ered  to  tneir  dock  annually  (see  photos).  This  company  announced  plans  in 
1976  to  expand  their  steel  plant  and  increase  raw  material  to  approximately 
5,000,000  tons  annually.  However,  company  officials  stated  that  this  growth 
would  be  contingent  upon  improvements  to  allow  Class  X  vessels  to  transit  the 
Black  River  to  the  U.S.  Steel  plant. 

U.S.  Steel  presently  operates  a  fleet  of  vessels  consisting  of  primarily 
Class  V  and  VI  vessels.  These  vessels  are  approaching  the  end  of  their 
design  life  and  will  need  to  be  replaced  in  the  foreseeable  future.  The 
Hulett  ore  unloaders  used  at  the  Lorain  dock  to  unload  bulk  freighters  are 
also  nearing  the  end  of  their  useful  life.  Self-unlcading  vessels  have  been 
making  the  slower  and  more  labor-intensive  Hulett  unloaders  obsolete  and  most 
new  Great  Lakes  vessels  are  constructed  as  self-unloaders.  Conversion  of 
existing  ships  to  self-unloaders  is  also  increasing. 

Whether  improvements  are  laade  to  the  Federal  project  or  not,  U.S.  Steel  will 
not  continue  their  present  methods  of  operation  for  much  longer.  Since  the 
Hulett  unloaders  and  the  Class  V  and  VI  vessels  are  becoming  outdated,  there 
are  two  alternate  methods  that  they  might  utilize.  The  first  would  be  con¬ 
tinued  direct  delivery  by  the  largest  self-unloading  vessels  capable  of 
navigating  the  Black  River.  The  other  alternative  would  be  to  use  Class  X 
vessels  for  delivery  to  the  lakefront  harbor  and  then  to  transship  to  the 
U.S.  Steel  facility.  U.S.  Steel  presently  has  the  capability  to  receive 
Class  X  vessels  and  transship  ore  at  both  Ashtabula,  OH,  and  Conneaut,  OH. 
Other  transshipment  facilities  are  presently  operating  at  various  other  har¬ 
bors  including  Republic  Steel's  transshipment  facility  at  Lorain. 

Considering  the  potential  economies  of  scale  enabled  by  Class  X  vessels  and 
that  recent  vessels  constructed  by  U.S.  Steel,  it  is  expected  that  transship¬ 
ment  is  the  most  probable  future  direction. 

Combined  Impacts  on  Entire  Project  -  Vessel  traffic  will  increase  at 
Lorain  Harbor  in  the  future.  As  the  Republic  Steel  transshipment  facility 
nears  capacity,  the  harbor  area  will  become  more  and  more  congested.  With 
Republic  Steel  operating  at  least  two  Class  X  vessels  plus  a  shuttle  vessel 
full-time,  AmShip  launching  and  inspecting  Class  X  vessels  as  well  as  smaller 
vessels,  and  U.S.  Steel  operating  its  present  fleet,  delays  to  these  users 
and  the  other  smaller  users  because  of  restricted  channel  widths  are 
probable.  This  congestion  problem  will  be  studied  in  Stage  3  of  the  Lorain 
Harbor  Feasibility  Study. 

At  this  time  it  appears  that  encroachment  of  the  1, 000-foot  vessels  at  the 
Republic  transshipment  facility  into  the  Federal  channel  is  the  primary  cause 
of  harbor  congestion.  A  probable  solution  would  be  to  provide  a  new  river 
entrance  channel  that  would  permit  upbound  and  downbound  river  traffic  to 
bypass  the  transshipment  facility  at  the  mouth  of  the  Black  River.  A  new 
land  cut  to  the  east  of  the  existing  river  entrance  channel  would  also  pro¬ 
vide  a  better  approach  to  the  Erie  Avenue  Bridge,  thus  reducing  this  hazard 
to  larger  vessels  using  the  river. 
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Port  Authority  -  The  Lorain  Po^t  Authority  is  actively  engaged  in 
Port  promotional  activities  and  issued  Industrial  development  bonds  for 
Republic  Steel's  pellet  terminal  in  August  1980.  Similar  bonds  have  been 
issued  in  the  past  for  AmShip,  Ashland  Oil,  and  U.S.  Steel. 

The  Authority  has  studied  the  possibility  of  making  the  Port  of  Lorain  a 
general  cargo  transfer  center.  They  also  are  applying  for  assistance  to 
study  the  feasibility  of  a  coal  blending  plant  to  blend  low  sulfur  western 
coal  with  high  sulfur  eastern  coal  to  produce  an  environmentally  acceptable 
combination.  Depending  upon  the  success:  of  the  Port  Authority,  vessel  traf¬ 
fic  might  increase  substantially  in  the  future.  Because  these  possibilities 
are  highly  speculative  at  this  time,  they  have  not  been  considered  in 
establishing  the  "most  probable  future"  for  this  Stage  2  study.  However, 
they  will  be  Incorporated  into  the  Stage  3  analysis,  as  appropriate. 
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SECTION  C  I 
FORMULATION  OF 
PRELIMINARY  PLANS 


This  section  documents  the  formulation  and  evaluation  of  various  alternatives 
considered  during  the  Preliminary  Feasibility  Study  to  meet  the  current  and 
future  commercial  navigational  needs  of  Lorain  Harbor.  Objectives  and  cri¬ 
teria  to  develop  and  evaluate  the  alternative  solutions  are  described.  This 
section  then  Identifies  and  screens  alternative  plans  for  bulk  cargo  move¬ 
ment  at  Lorain  Harbor.  Small-boat  recreation  and  maintenance  dredging  are 
not  considered  here  except  where  they  might  impact  upon,  or  be  constrained 
by,  possible  improvements  for  commercial  navigation.  Instead,  they  will  be 
addressed  fully  in  separate  studies  presently  underway. 

i 

MANAGEMENT  MEASURES  1 

All  possible  management  measures  available  to  solve  a  given  water  resources 
related  problem  must  be  identified  during  the  initial  stage  of  the  study. 
These  management  measures  are  then  combined  into  different  alternative  plans 
of  improvement  and  evaluated.  Based  on  the  results  of  this  evaluation  the 
best  alternative(s)  will  then  be  identified. 

Management  measures  identified  for  this  Preliminary  Feasibility  Report  on 
Commercial  Navigation  were  divided  into:  (1)  nonstructural  measures,  and  (2) 
structural  measures.  The  specific  management  measures  are  listed  below: 

a .  Nonstructural 

(1)  Open-lake  transfer  of  ore  from  maximum  size  vessels  into  smaller 
vessels  that  can  be  safely  and  efficiently  accommodated  within  the  existing 
Federal  project  at  Lorain. 

(2)  Open-lake  transfer  from  maximum  size  vessels  into  barges  for  delivery 
to  docks  along  the  Federal  project. 

b .  Structural 

(1)  Barging  from  originating  harbor  to  Lorain  Harbor, 

(2)  LASH  (lighter  aboard  ship)  system, 

(3)  Rail  car  ferries  from  originating  harbor  to  Lorain  Harbor, 

(4)  Rail  from  source  to  Lorain  Harbor, 

(5)  Traitor  trailer  from  source  to  Lorain  Harbor, 

(6)  Rail  transshipment  from  another  Lake  Erie  Port  to  Lorain  Harbor, 

(7)  Tractor  trailer  transshipment  from  another  Lake  Erie  Port  to  Lorain 
Harbor , 
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(8)  Direct  delivery  of  maximum  size  vessels  to  U.S.  Steel  or  other  docks 
along  the  Black  River, 

(9)  Direct  delivery  of  maximum  size  vessels  to  the  Lakefront  for 
transshipment. 

PLAN  FORMULATION  AND  EVALUATION  RATIONALE 

The  formulation,  evaluation,  and  screening  of  alternative  plans  has  been  done 
within  the  context  of  the  planning  objectives  (described  on  pages  64-65),  and 
technical,  economic,  environmental,  and  other  criteria  described  in  this  por¬ 
tion  of  the  report.  These,  and  other  intangible  considerations,  permit  the 
development  of  a  range  of  feasible  and  economically  justifiable  plans  which 
best  respond  to  the  problems  and  needs  of  the  area. 

Technical  Criteria  -  These  are  the  general  technical  criteria  adopted  for 
the  Preliminary  Feasibility  Study. 

a.  Navigational  channels  and  other  improvements  must  be  designed  to  pro¬ 
mote  safe  vessel  operations  based  on  projected  vessel  sizes,  drafts,  and 
maneuvering  capabilities  if  such  improvements  are  economically  justified. 

b.  Disruption  of  existing  industrial,  commercial,  and  residential 
development,  and  area  of  environmental  concern  should  be  kept  to  a  minimum. 

c.  Development  plans  should  be  consistent  with  local  and  regional  land 
use  plans. 

d.  The  selected  plans  should  be  consistent  with  local,  regional,  and 
State  goals  for  ports  and  Industrial  growth. 

e.  Plans  should  incorporate  the  latest  cargo  handling  technology. 

Economic  Criteria  -  The  following  economic  criteria  are  used  to  measure 
the  effectiveness  of  each  alternative  in  meeting  the  objective  to  enhance 
National  Economic  Development. 

a.  Economic  benefits  should  exceed  economic  costs  and  to  the  extent 
possible,  being  consistent  with  other  criteria,  net  benefits  should  be 
maximized • 

b.  The  ratio  of  benefits  to  costs  will  be  used  to  evaluate  conformance 
with  the  National  Economic  Development  objectives.  The  plan  which  best  meets 
the  objectives  of  the  National  Economic  Development  objectives  is  the  least 
costly  water  or  nonwater  plan  which  meets  thos'3  criteria  regardless  to  the 
extent  of  Federal  and  non-Federal  participation  in  implementation  costs. 

The  plans  developed  during  the  Preliminary  Feasibility  Study  are  based  on  the 
National  Economic  Development  objectives.  The  plans  are  then  assessed  to 
determine  their  effect  on  other  objectives  and  criteria. 
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Environmental  and  Other  Criteria  -  The  following  environmental  and  social 
evaluation  criteria  are  adopted  to  evaluate  alternatives  which  are  developed 
in  the  Preliminary  Feasibility  Study: 

a.  Minimise  the  use  of  scarce  natural  resources  to  Implement  or  operate 
the  selected  plans. 

b.  Incorporate  in  the  selected  plans  measures  which  protect,  preserve, 
or  enhance  the  environmental  quality  in  the  project. 

c.  Minimize  adverse  impacts  on  areas  of  archeologic,  historic,  and 
cultural  significance  and  to  the  extent  possible  preserve  or  enhance  these 
areas . 


d.  Give  equal  consideration  to  fish  and  wildlife  purposes  in  the  study 
and  minimize  impacts  on  existing  fish  and  wildlife  resources  in  the  study 
area. 


e.  Minimize  the  adverse  social  Impacts  such  as  displaced  home  sites  and 
people,  traffic  congestion,  noise,  loss  of  aesthetic  values,  and  health 
hazards. 


f.  Minimize  any  adverse  impacts  on  local  employment  and  business 
opportunities,  and  to  the  extent  possible,  enhance  or  preserve  local  job 
opportunities . 

g.  Minimize  any  adverse  impacts  on  availability  of  water  acreage  for 
recreational  boating,  and  to  the  extent  possible,  preserve  or  enlarge  these 
areas . 


h.  Arrange  the  selected  plans  such  that  if  one  is  implemented,  the 
ancillary  development  following  plan  implementation  would  be  compatible  with 
activities  of  the  surrounding  area,  and  be  environmentally  and  socially 
acceptable • 

i.  Minimize  adverse  effects  on  or  improve  air  and  water  quality. 

ITEMS  OF  LOCAL  COOPERATION 

Formal  assurances  of  local  cooperation  are  those  that  must  be  furnished  by  a 
municipality  or  public  agency  fully  authorized  under  State  laws  to  give  such 
assurances  and  financially  capable  of  fulfilling  all  items  of  local  coopera¬ 
tion  associated  with  the  plan(s)  of  improvement  selected  for  implementation. 
For  commercial  and  recreational  navigation  improvements  at  Lorain  Harbor,  it 
is  expected  that  the  Lorain  Port  Authority  would  serve  as  the  local  coopera¬ 
tor. 

As  a  minimum,  the  following  items  of  local  cooperation  would  be  required  for 
improvements  in  the  interest  of  commercial  navigation: 

a.  Provide  without  cost  to  the  United  States  all  lands,  easements,  and 
rights-of-way  necessary  for  the  construction  and  subsequent  operation  and 
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maintenance  of  the  project  including  suitable  areas  determined  by  the  Chief 
of  Engineers  to  be  required  in  the  general  public  interest  for  initia]  and 
subsequent  disposal  of  spoil  and  necessary  retaining  dik.es,  bulkheads,  and 
embankments  therefore,  or  the  costs  of  such  retaining  works. 

b.  Hold  and  save  the  United  States  free  from  damages  due  to  the  con¬ 
struction  works  except  damages  due  to  the  fault  or  negligence  of  the  United 
States  or  its  Contractors. 

c.  Accomplish  without  cost  to  the  United  States  such  relocations  or 
alterations  of  utilities  as  necessary  for  project  purposes. 

d.  Bear  all  costs  of  maintenance,  operation,  and  replacement  of  those 
modifications  for  streambank  erosion  control  within  the  limits  of  the  commer¬ 
cial  harbor. 

POSSIBLE  CONCEPTS  FOR  BULK  CARGO  MOVEMENT 

A  full  range  of  concepts  for  movement  of  bulk  cargo  were  considered  during 
the  Preliminary  Feasibility  Study.  In  general,  these  either  provide  for 
modification  to  the  existing  harbor  to  allow  more  economical  waterborne 
movement,  or  provide  for  a  land  mode  of  transportation  for  all  or  part  of  the 
bulk  cargo  movement. 

Development;  of  Initial  Concepts  -  Within  the  prescribed  planning  frame¬ 
work  and  established  criteria,  possible  solutions  were  identified  and  will 
be  evaluated  in  a  three-stage  iterative  process  to  address  the  needs  of  the 
study  area  and  overall  planning  objectives.  Each  stage  includes  four  func¬ 
tional  planning  tasks:  problem  identification;  formulation  of  alternatives; 
impact  assessment;  and  evaluation.  Each  stage  contains  essentially  the  same 
sequence  of  tasks,  but  with  differing  emphasis. 

This  document  presents  the  results  of  the  Stage  2  planning,  assessment  and 
evaluation  of  various  alternatives  developed  using  the  study  objectives  deli¬ 
neated  on  pages  64-65.  The  alternatives  discussed  here  were  formulated  in 
light  of  the  planning  objectives  developed  for  the  study  and  the  various 
technical,  economic,  and  environmental  criteria  and  constraints  that  have 
been  identified  thus  far  in  the  study.  As  possible  solutions  to  the  problems 
identified  in  this  study  the  following  structural  and  nonstructural  concepts, 
were  identified  during  the  initial  phase  of  this  preliminary  feasibility. 
Alternative  plans  were  developed  from  these  concepts  and  they  were  evaluated 
against  the  "without  project"  conditions  described  previously  in  this  report. 

Concept  1  -  Movement  of  large  vessels  to  the  upstream  limit  of  the 
Federal  project  at  Lorain  Harbor  (direct  delivery) 

Concept  2  -  Movement  of  large  vessels  to  a  transshipment  facility  on  the 
Black  River  near  the  21st  Street  Bridge  (partial  transshipment) 

Concept  3  -  Movement  by  large  vessels  to  the  Outer  Harbor  (lakefront 
transshipment) 
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Concept  4  -  Delivery  by  maximum  size  vessels  to  a  designated  location  in 
Lake  Erie  and  transfer  of  cargo  to  (1)  smaller  ships  or  (b)  baiges,  this  is 
considered  a  nonstructural  alternative  in  the  context  of  this  overall  study,. 

Concept  5  -  Delivery  to  Lorain  by  barge  from  the  originating  harbor, 

Concept  6  -  Delivery  by  a  "lighter-aboard-ship"  or  LASH  system, 

Concept  7  -  Delivery  by  vessels  or  barges  that  carry  railroad  cars, 

Concept  8  -  Delivery  by  all  rail  movement  from  originating  area, 

Concept  9  -  Delivery  to  another  port  in  maximum  size  vessels  and 
transshipment  to  Lorain. 

Initial  Iteration  For  Nonstructural  Concepts 

Cor.ceot  A  -  This  nonstructural  conceptual  solution  was  eliminated  in  the 
early  stages  of  study  after  preliminary  consideration  for  economic  or  tech¬ 
nical  reasons.  Following  is  a  discussion  of  two  variations  of  this  concept 
and  reasons  for  their  elimination  from  further  consideration. 

a.  Concept  4A  -  Ship  to  Ship  Transfer 

This  nonstructural  concept  would  involve  delivery  of  ore  in  Class  X  vessels 
to  a  location  in  Lake  Erie  outside  of  Lorain  Harbor.  The  ore  would  then  be 
transferred  into  smaller  vessels  capable  of  safely  and  efficiently  utilizing 
the  existing  harbor. 

This  concept  was  eliminated  immediately  due  to  environmental,  economic,  and 
operational  considerations.  Ships  in  the  open-lake  are  subject  to  winds  and 
waves  that  would  make  transfer  of  ore  without  spillage  very  difficult.  The 
need  for  shifting  of  the  smaller  vessels  during  transfer  would  also  greatly 
increase  the  possibility  of  collisions  and  damage  to  both  vessels. 
Construction  of  any  facilities  to  eliminate  these  problems  is  impractical  in 
the  open-lake  area. 

This  concept  is  also  impractical  from  an  economic  standpoint.  It  would 
require  either  three  Class  VI  vessels  to  unload  one  Class  X  vessel  or  three 
trips  by  one  Class  VI  vessel.  If  three  vessels  were  used,  the  Class  X  vessel 
would  not  be  delayed,  but  there  would  be  considerable  wasted  time  for  the 
three  Class  VI  vessels  while  waiting  for  the  next  vessel.  If  only  one  Class 
VI  vessel  were  used,  there  would  be  considerable  delay  for  the  Class  X  while 
waiting  for  the  Class  VI  vessel  to  unload  and  return.  For  these  reasons  this 
alternative  was  not  considered 'further . 

b .  Concept  4B  -  Ship  to  Barge  Transfer 

Open-lake  transfer  of  ore  from  Class  X  vessex  to  barges  is  similar  to  the 
concept  discussed  above.  It  would  have  many  of  the  same  problems  associated 
with  ship  to  ship  transfer  such  as  possible  spillage,  damage  to  the  Class  X 
vessel  and  the  barges,  wind  and  wave  induced  operational  problems.  There 
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would  also  be  a  requirement  for  an  extremely  large  number  of  barges  to 
totally  unload  a  Class  X  vessel.  Because  of  these  many  problems,  this  alter¬ 
native  was  not  considered  further. 

Initial  Iteration  for  Structural  Concepts  -  Five  of  the  structural  con¬ 
ceptual  solutions  considered  In  a  preliminary  manner  In  the  early  stages  of 
the  study  were  abandoned  as  possible  solutions  for  economic  or  technical 
reasons.  Among  these  were  the  following,  which  either  Incorporated 
variations  to  the  present  mode  of  cargo  transport  tc  the  harbor,  or  to  the 
cargo  movement  within  the  harbor. 

a .  Concept  5 

This  concept  considered  lnterlake  movement  based  on  a  barging  system  typi¬ 
cally  used  on  the  inland  waterway  system.  Direct  barging  of  bulk  materials 
could  be  accomplished  with  only  minor  change  to  the  present  harbor.  Such  an 
operation  would  in  effect  be  similar  to  a  direct  vessel  delivery  by  bulk 
carriers  and  a  transfer  of  materials  to  barges  for  local  distribution. 
Numerous  questions  regarding  costs  of  modifying  "source"  harbor  facilities 
and  the  efficiency  and  safety  of  barges  on  the  open  lakes  were  also  con¬ 
sidered  in  discontinuing  evaluation  of  this  alternative  in  its  entirety.  An 
alternative  which  includes  bulk  carrier  delivery  to  the  outer  harbor  and 
barge  transshipment  up  the  Black  River  was  given  further  study. 

b.  Concept  6 

Another  possible  concept  for  direct  waterborne  movement  was  a  "lighter- 
aboard-ship"  or  LASH  system  similar  to  tha  Seabee  system.  These  shipping 
methods  utilize  vessels  constructed  to  carry  lighters  or  barges  within  their 
hull 8  which  are  hoisted  aboard  the  "Mother  Ship”  by  a  large  gantry  crane  or 
an  elevator  mounted  on  the  vessel.  This  shipping  concept  is  now  used  at 
several  ports  on  the  Gulf  Coast  with  vessels  over  890  feet  long  and  capable 
nf  carrying  about  30,000  net  tons  of  cargo.  Applicability  of  such  a  shipping 
vehicle  and  system  to  the  bulk  cargo  trade  on  the  Great  Lakes  involves  tech¬ 
nical  problems  relating  to  the  relatively  high  unit  weights  of  iron  ore  and 
stone  cargo.  Physical  changes  in  the  configuration  of  the  "Mother  Ship"  to 
conform  to  the  locks  and  navigation  channels  in  the  Great  Lakes  would  be 
required.  The  application  of  the  LASH  system  at  Lorain  would  be  limited  to 
moving  cargo  bound  for  upriver  locations. 

c .  Concept  7 

Another  possible  concept  was  the  shipping  of  bulk  cargoes  on  vessels  capable 
of  carrying  railroad  cars  directly,  e.g.,  railroad  car  ferries,  from  origin 
harbor  to  Lorain,  Ohio.  Such  a  system  would  require  an  inordinate  number  of 
railroad  cars  with  the  consequent  deadweight.  Further,  the  interlake 
movement  of  such  a  system  could  be  hazardous  during  storm  conditions. 

Major  terminal  changes  to  handle  the  railroad  cars  would  be  required  at  both 
the  origin  and  destination  harbors.  This  alternative  was  not  considered 
further . 
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d.  Concept  8 

All-rail  movement  of  Iron  ore  from  Lake  Superior  to  Lorain  was  considered. 

U.S.  Steel  does  not  presently  receive  a  major  amount  of  iron  ore  in  railroad 
cars.  Sporadic  receipts  might  be  based  on  a  need  for  an  ore  with  a  special 
analysis  or  raw  materials  necessary  to  supplement  the  inventory  on  a  seasonal 
basis . 

The  rate  for  all-rail  movement  from  the  Mesabi  Range  to  Lorain,  OH,  would  be 
$31.00  per  ton.  A  combined  water  rail  movement  for  the  same  commodity  is 
estimated  to  be  $12.70  per  ton.  Unit  train  movements  would  undoubtedly  be 
lower  but  would  require  installation  of  extensive  unloading  facilities  at  the 
upriver  steel  plant  to  efficiently  unload  and  release  unit  trains. 

It  is  unlikely  that  "all  rail  movements"  will  account  for  a  large  percent  of 
total  iron  ore  movements  within  the  Great  Lakes  region  because  the  substan¬ 
tial  savings  associated  with  the  combined  rail-water  movement  and  the  finan¬ 
cial  investments  in  new  facilities  required  at  receiving  plants  to 
accommodate  an  all-rail  mode  of  movement . 

e .  Concept  9 

Another  possible  concept  for  moving  iron  ore  to  Lorain  would  be  to  ship  iron 
ore  by  Class  VI  through  Class  X  vessel  to  another  Lake  Erie  port  and  then 
transship  to  Lorain  by  rail.  This  concept  was  recently  implemented  at  Lorain 
where  Republic  Steel  constructed  a  transshipment  facility  that  can  service 
1,000-foot  ore  carriers  economically.  The  ports  of  Toledo,  Huron,  Cleveland, 
Ashtabula,  and  Conneaut  all  have  docks  engaged  in  transshipping  iron  ore  to 
inland  plants.  However,  harbor,  dock  and  stockpiling  facility  modifications 
would  be  required  to  handle  the  volume  of  material  destined  for  Lorain  Harbor. 

While  this  alternative  is  feasible  for  the  smaller  vessels  (Class  VI  or  Class 
VII),  there  would  be  about  a  $5.00  per  ton  line  haul  charge  to  rail  each  ton 
to  the  upland  steel  plant  from  alternate  Great  Lakes  harbors.  This  line  haul 
cost  is  an  estimated  average  rate  based  on  published  tariff  rates  for  com¬ 
parable  hauls.  The  Lorain  plant  presently  can  accommodate  coal  receipts  by 
rail  and  substantial  investments  in  new  facilities  to  handle  iron  ore  would 
be  required.  Transshipment  of  significant  tonnages  through  other  Lake  Erie 
ports  will  probably  not  develop. 

After  eliminating  the  above  concepts  from  further  consideration  in  the 
Initial  Iteration  concepts  (concepts  1,  2,  and  3),  the  remaining  concepts  all 
involve  shipment  of  iron  ore  to  Lorain  in  Class  X  vessels.  These  remaining 
concepts  were  then  developed  into  alternative  plans  of  improvement  for 
modifying  the  existing  Federal  harbor  at  Lorain  to  serve  Class  X  vessels  in 
the  Second  Iteration. 

Second  Iteration 


Development  of  Alternatives  -  Each  concept  not  eliminated  in  the  Initial 
iteration  phase  was  investigated  in  greater  detail  to  determine  what  modifi¬ 
cations  would  be  necessary  for  implementation.  It  was  determined  that  there 
are  several  alternatives  that  would  fulfill  the  requirements  of  each  concept. 
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The  alternatives  that,  are  investigated  in  this  preliminary  feasibility  report 
are: 

Concept  1  (Direct  Delivery  Upriver) 

Alternative  1  -  Direct  delivery  by  maximum  site  vessels  to  the  upstream 
end  of  the  Federal  project  including  outer  harbor  modlf icatione,  Riverside 
Park  cut,  enlarged  channel,  enlarged  upper  turning  basin,  and  new  21st  Street 
Bridge. 

Alternative  2  -  Similar  to  Alternative  1  except  instead  of  a  Riverside 
Park  cut,  the  Erie  Avenue  Bridge  would  be  replaced  with  a  high  level  bridge. 

Alternative  3  -  Similar  to  Alternative  2  except  the  Erie  Avenue  Bridge 
would  be  replaced  with  a  movable  bridge. 

Alternative  4  -  Similar  to  Alternatives  2  and  3  except  the  Erie  Avenue 
Bridge  would  be  replaced  by  a  tunnel. 

Concept  2  (Delivery  in  maximum  size  vessel  to  Transshipment  Facility  at  21at 
Street  Bridge) 

Alternative  5  -  Delivery  by  a  maximum  size  vessel  to  a  transshipment 
facility  constructed  just  north  of  the  21st  Street  Bridge  including  outer 
harbor  modifications,  new  channel  through  Riverside  Park,  enlarged  channel, 
enlarged  lower  turning  basin,  transshipment  facility,  and  conveyor  upriver 
from  21st  Street. 

Alternative  6  -  Similar  to  Alternative  5  except  that  instead  of  a 
Riverside  Park  cut,  the  Erie  Avenue  Bridge  would  be  replaced  by  a  high  level 
bridge. 

Alternative  7  -  Similar  to  Alternative  6  except  that  the  Erie  Avenue 
Bridge  would  be  replaced  with  a  movable  bridge. 

Alternative  8  -  Similar  to  Alternative  6  except  that  the  Erie  Avenue 
Bridge  would  be  replaced  by  a  tunnel. 

Concept  3  (Delivery  in  maximum  size  vessels  to  Lakefront  Transshipment 
Facility) 

Alternative  9  -  Delivery  to  the  Lakefront  in  maximum  size  vessel  to  a 
newly  constructed  transshipment  facility  including  outer  harbor 
modifications,  lakefront  transshipment  facility,  and  an  upriver  conveyor 
system. 

Alternative  10  -  Similar  to  Alternative  9  except  instead  of  an  upriver 
conveyor  system  a  special  purpose  vessel  would  be  used  to  transport  the  ore 
upriver. 


77 


Alternative  11  -  Similar  to  Alternatives  9  and  10  except  a  rail  facility 
would  be  utilised  to  move  the  ore  upriver. 


Alternative  12  -  Similar  to  Alternatives  9,  10,  and  11  except  a  truck 
system  would  be  utilised  to  move  the  ore  upriver. 


Alternative  13  -  Same  as  Alternative  9  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Alternative  14  -  Same  as  Alternative  10  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Alternative  15  -  Same  as  Alternative  11  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Alternative  16  -  Same  as  Alternative  12  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Alternative  17  -  No  action,  Do  Nothing  Plan. 

These  alternative  plans  are  discussed  in  detail  in  Section  D. 

PLANS  OF  OTHERS 


The  Lorain  Port  Authority  is  actively  engaged  in  an  effort  to  attract 
industry  and  commerce  to  the  Lorain  harbor  area.  An  example  of  this  activity 
is  the  decision  of  Republic  Steel  to  locate  their  new  transshipment  facility 
in  Lorain.  Other  examples  of  efforts  to  attract  new  commerce  and  industry 
Include  a  survey  of  area  businesses  to  determine  interest  in  a  general  cargo 
transfer  center,  application  for  grants  to  study  the  feasibility  of  a  coal 
blending  plant,  and  plans  for  a  600  slip  marina  to  be  built  on  the  east  side 
of  the  harbor  near  the  dike  disposal  area  in  stages  beginning  in  1980. 


Improvements  to  the  harbor  to  aid  safe  and  efficient  navigation  would  be  in 
line  with  the  desires  of  the  Port  Authority  to  expand  use  of  the  harbor. 
None  of  the  alternatives  outlined  in  this  report  would  interfere  with  the 
plans  of  the  Port  Authority. 


Republic  Steel  has  built-in  capability  for  expansion  of  their  new  pellet  ter¬ 
minal  if  the  need  arises.  This  would  increase  the  frequency  of  deliveries  by 
Class  X  vessel 8.  Improvements  to  the  harbor  would  benefit  Republic  even  more 
if  this  were  to  happen. 

U.S.  Steel  has  stated  that  expansion  of  their  facility  in  Lorain  is  a 
possibility,  but  that  the  expansion  is  contingent  upon  availability  of  low 
cost  raw  materials.  Improvements  to  Lorain  Harbor  would  help  Insure  that 
U.S.  Steel  would  be  able  to  utilize  the  most  efficient  means  of  delivery  of 
raw  materials  currently  moving  on  the  Great  Lakes  system. 

Improvements  to  the  harbor  as  outlined  in  this  report  will  not  adversely 
impact  upon  plans  of  others,  but  plans  of  others  will  be  enhanced  by  the 
improvements . 
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SECTION  D 

ASSESSMENT  AND  EVALUATION 
OF  PRELIMINARY  PLANS 


The  purpose  of  this  section  is  to  provide  the  reader  of  this  report  with  a 
summary  of  the  engineering  design,  economic  evaluation,  and  environmental 
assessment  associated  with  commercial  navigation  the  alternatives  that  the 
initial  screening  of  the  wide  range  of  possible  solutions  indicated  had  the 
greatest  potential  for  meeting  the  planning  objectives. 

These  alternatives  are: 

Alternative  1  -  Direct  delivery  by  Class  X  to  the  upstream  end  of  the 
Federal  project  including  outer  harbor  modifications,  Riverside  Park  cut, 
enlarged  channel,  enlarged  upper  turning  basin,  and  new  21st  Street  Bridge. 

Alternative  2  -  Similar  to  Alternative  1  except  instead  of  a  Riverside 
Park  cut,  the  Erie  Avenue  Bridge  would  be  replaced  with  a  high  level  bridge. 

Alternative  3  -  Similar  to  Alternative  2  except  the  Erie  Avenue  Bridge 
would  be  replaced  with  a  movable  bridge. 

Alternative  4  -  Similar  to  Alternatives  2  and  3  except  the  Erie  Avenue 
Bridge  would  be  replaced  by  a  tunnel. 

Alternatl\e  5  -  Delivery  by  a  Class  X  vessel  to  a  transshipment  facility 
constructed  just  north  of  the  21st  Street  Bridge  including  outer  harbor 
modifications,  new  channel  through  Riverside  Park,  enlarged  channel,  enlarged 
lower  turning  basin,  transshipment  facility,  and  conveyor  upriver  from  21st 
Street . 


Alternative  6  -  Similar  to  Alternative  5  except  that  instead  of  a 
Riverside  Park  cut,  the  Erie  Avenue  Bridge  would  be  replaced  by  a  high  level 
bridge. 

Alternative  7  -  Similar  to  Alternative  6  except  that  the  Erie  Avenue 
Bridge  would  be  replaced  with  a  movable  bridge. 


Alternative  8  -  Similar  to  Alternative  6  except  that  the  Erie  Avenue 
Bridge  would  be  replaced  by  a  tunnel. 


Alternative  9  -  Delivery  to  the  Lakefront  in  Class  X  vessel  to  a  newly 
constructed  transshipment  facility  including  outer  harbor  modifications, 
lakefront  transshipment  facility,  and  an  upriver  conveyor  system. 

Alternative  10  -  Similar  to  Alternative  9  except  instead  of  an  upriver 
conveyor  system,  a  special  purpose  vessel  would  be  used  to  transport  the  ore 
upriver . 

Alternative  11  -  Similar  to  Alternatives  9  and  10  except  a  rail  facility 
would  be  utilized  to  move  the  ore  upriver. 


pyHTfla.'**-  immmm  ggwpgrw? 


Alternative  12  -  Similar  to  Alternatives  9,  10,  and  11  except  a  truck 
system  would  be  utilized  to  move  the  ore  upriver. 

Alternative  13  -  Same  as  Alternative  9  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Alternative  14  -  Same  as  Alternative  10  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Alternative  15  -  Same  as  Alternative  11  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

Altern;  tive  16  -  Same  as  Alternative  12  except  for  the  addition  of  a  cut 
through  Riverside  Park. 

In  addition,  the  basis  of  comparison  for  the  alternatives  listed  above  is 

Alternative  17  -  No  Action,  Do  Nothing  Plan. 

Appendices  A  and  B  to  this  report  provide  details  of  the  engineering  and  eco¬ 
nomic  analyses  associated  with  the  alternatives.  These  appendices  are: 

Appendix  A  -  Preliminary  Engineering  Design  and  Cost  Estimates,  prepared 
by  Michael  Baker,  Jr.,  Inc..,  a  consulting  firm  in  Beaver,  PA,  under  contract 
with  Buffalo  District. 

Appendix  B  -  Economic  Evaluation,  prepared  by  Buffalo  District  staff. 

In  developing  these  alternative  plans  of  improvement,  it  was  determined  that 
a  total  of  17  principal  construction  items  (or  project  features)  would  be 
required.  These  construction  items  are  identified  in  Section  1  of 
Appendix  A.  Plate  6  shows  the  location  of  these  construction  items  and  pro¬ 
vides  a  matrix  showing  the  construction  items  common  to  each  alternative. 

It  should  be  noted  that  designs  and  estimates  were  also  prepared  for  a 
1,200  x  130  foot  vessel,  which  is  the  theoretical  maximum  vessel  expected  on 
the  Great  Lakes  in  the  foreseeable  future  as  determined  by  North  Central 
Division.  This  theoretical  vessel  is  identified  as  Option  2  in  Appendix  A. 
Construction  items  for  Option  2  are  discussed  herein,  as  appropriate. 

ALTERNATIVE  1  (DIRECT  DELIVERY  WITH  RIVERSIDE  PARK  CUT) 

Description  of  Alternative  1  -  This  alternative  includes  improvements  for 
the  entire  authorized  project  area  from  the  Outer  Harbor  to  the  Upper  Turning 
Basin  that  would  allow  for  passage  of  1,000-foot  vessels  over  the  entire 
length  of  this  area.  Plate  7  shows  the  various  construction  items  of  this 
alternative  (construction  Items  A,  B,  F,  H,  and  I  as  listed  in  Table  7.1  of 
Appendix  A) . 

In  the  Outer  Harbor,  Item  A,  improvements  would  include  removal  of  600  feet 
of  the  East  Breakwater  and  a  600-foot  addition  to  the  Outer  Breakwater.  A 


new  Inner  Harbor  Breakwater  would  be  constructed  to  protect  a  future  small- 
boat  marina  along  the  East  Shorearm  Breakwater.  The  Outer  Harbor  would  be 
dredged  an  additional  3  feet  to  allow  larger  vessels  to  enter  at  system  draft 
under  heavy  weather  conditions.  Outer  Harbor  dredging  would  amount  to  about 
220,000  cubic  yards. 

A  new  channel  300  feet  in  width  to  accommodate  1,000-foot  vessels  would  be 
constructed  through  Riverside  Park,  construction  Item  B.  This  realignment  of 
the  entrance  to  the  Black  River  would  permit  vessel  passage  more  nearly  nor¬ 
mal  to  the  leaves  of  the  existing  Erie  Avenue  bascule  bridge.  This  would 
make  passage  of  a  1,000-foot  vessel  under  the  Erie  Avenue  Bridge  possible 
without  tug  assistance  which  would  eliminate  replacement  of  this  bridge.  In 
addition,  cuts  to  widen  the  existing  channel  would  be  made  to  the  Upper 
Turning  Basin.  These  channel  cuts  (Item  F)  and  Upper  Turning  Basin  improve¬ 
ments  (Item  H)  amount  to  approximately  1,200,000  cubic  yards  and  would  signi¬ 
ficantly  improve  maneuvering  and  bank  clearance  lanes  for  1,000-foot  vessels. 
The  river  channel  would  be  deepened  to  28  feet.  Dredging  quantities  would 
amount  to  2,500,000  cubic  yards. 

Upriver,  the  existing  21st  Street  high  level  bridge  would  be  replaced  with  a 
high  level  three  span  continuous  through  truss  bridge  with  a  600-foot  main 
spin  over  the  river  and  the  proper  height  clearance  for  1,000-foot  vessels. 
Slight  relocation  of  the  bridge  would  result  in  both  local  and  through  traf¬ 
fic  moving  more  freely  due  mainly  to  the  elimination  of  the  complex  21st 
Street-Elyria  Avenue  intersection  and  street  relocations.  Some  predominantly 
commercial  areas  would  be  permanently  lost  due  to  extended  length  of  the  new 
bridge,  with  no  equivalent  return  upon  removal  of  the  existing  bridge.  The 
n jw  bridge  would  meet  current  road  width  requirements. 

Cost  Estimate  for  Alternative  1  -  The  summary  cost  estimate  for 
Alternative  1  is  presented  in  Table  22.  Table  23  summarizes  the  estimated 
project  costs  and  annual  charge  and  provide  a  breakdown  of  the  Federal  and 
non-Federal  share  of  these  costs  for  Alternative  1.  From  these  tabulations, 
it  is  seen  that  the  total  project  cost  including  land  acquisition  is  $170.9 
million  (Table  23),  the  total  investment  cost,  including  interest  during 
construction  is  $189.0  million  (Table  24)  and  the  total  annual  charges  are 
$15.3  million  (Table  24). 

The  apportionment  of  costs  to  Federal  and  non-Federal  interests  are  shown  in 
Table  32.  Note  that  costs  for  general  navigation  features  upstream  from 
American  Shipbuilding  have  been  apportioned  50  percent  Federal  and  50  pet  cent 
non-Federal  because  U.S.  Steel  would  be  a  single  user  of  1,000-foot  vessels 
upstream  of  AmShip.  Table  33  summarizes  the  investment  costs  and  annual 
charges,  and  provides  the  apportionment  of  these  costs  to  Federal  and 
non-Federal  interests.  From  these  tabulations,  it  is  seen  that  the  total 
project  first  cost,  including  land  acquisition,  is  $170.9  million  (Table  22); 
the  total  investment  cost,  including  interest  during  construction,  is  $189.0 
million  (Table  24);  and  the  total  annual  charges  are  $15.3  million 
(Table  24). 
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Table  al  -  Batlaata  of  Navigation  Project  Coat a  tor 

Alteriatlve  1,  Option  1  (1,000-toot  Veeeele) 
(May  1980  Dollere) 


■■■■■■ 

■■ 

■F’fTFTWfffl 

Duimnai 

Itea 

Outer 

Harbor 

iMouth  of  Black  i  Aothip  to 

tRlvar  to  Aaahlp:Lowar  Turning 

t  Lovtr  Turning  Batin 
Batin' to  Upptr  Turning  Batin 

(Total 

Coats 

Bridget  (9.3)* 

t 

i 

t 

t 

i 

t 

91.2 

91.2 

Breakwaters 

8.3 

i 

t 

t 

9.3 

Bank  Cuts  4  Deepening  (2.5) 

3.2 

t  13.7 

i 

13.3 

i 

23.2 

39.6 

Building  Deaolltlon  (2.5,  3.9) 

i  1.1 

t 

.1 

s 

1.2 

Convt/ora  (3.9) 

I 

t 

t 

Ball  Facility  9  Improvements 

1 

t 

s 

Special  Purpose  Veaael  9  Facility 

1 

s 

t 

Truck  Transfer  Facility  9  Roadway 

: 

t 

t 

t 

Tunnel 

1 

i 

Utilities  (3.9) 

i  1.1 

t 

i 

1.1 

Subtotal  Direct  Costs 

7.3 

17.9 

t 

13.6 

i 

66.9 

8 

107.9 

Contractor's  Overhead  9  Profit 

8  IS  percent 

t 

t 

i 

s 

{ 

t 

t 

16.1 

Subtotal  ' 

1 

s 

t 

123.3 

Contingency  9  15  percent 

t 

s 

t 

16.3 

Subtotal 

I 

t 

i 

192.0 

Engineering  9  Design,  Supervision 
9  Adaln.  9  IS  percent 

s 

1 

s 

t 

I 

1 

I 

21.3 

Subtotal 

s 

t 

1 

163.3 

Land  (3.9,  9.3) 

a 

t  1.9 

t 

1.7, 

t 

9.0 

7.6 

Total  Navigation  Costs 

i 

s 

: 

t 

l 

: 

1 

s 

s 

170.9 

Table  B3  -  Apportlonaent  of  Total  Project  Coat  fo 
Alternative  1,  Option  l  (1,000-footer). 


Coat  (in  Million 


Federal 


Non-Federal 


ltea 

Ganaral  t 

Features  i 

Single  User 

FtAturta*/ 

Total 

Mon-Federal 

Project 

Costs 

Bridges 

20.6 

t 

t 

20.6 

20.6 

41.2 

Breakwaters 

4.3 

I 

4.3 

Bank  Cuts  &  Deepening 

39.3 

1 

20.3 

20.3 

59- 6 

Building  Oeaolltlon 

1.1  i 

.1 

1.2 

1.2 

Conveyors 

I 

Ball  Facility  4  laprovaaants 

: 

1 

Special  Purpose  Vesael  &  Facility 

! 

t 

Truck  Transfer  Facility  4  Roadway 

i 

!  ! 

Tunnel 

t 

Utilities 

l.l  » 

1.1 

1.1 

Subtotal 

64.2 

2.2  : 

41.0 

43.2 

107.4 

Contractor's  Overhead  &' Profit 
€  15  percent 

9*6 

t 

1 

0.3  t 

i 

6.1 

6.3 

16.1 

Subtotal 

73.8 

2.S  t 

47.1 

49.7 

123.3 

Contingency  9  IS  percent 

11.0 

s 

0.4  t 

7.1 

7.5 

18.3 

Subtotal 

84.8 

2.9  t 

34.2 

37.2 

142.0 

Bngtnearlng  4  Design,  Supervision 
4  Adal».  9  IS  percent 

s 

12.8 

1 

0.4  i 

7.1 

7.3 

18.5 

Subtotal 

97.6 

3.3  > 

62.3 

65.7 

163.3 

Lands 

1.9  « 

3.7 

7.6 

7.6 

Total 

97.6 

5.2  : 

: 

68-0 

73.3 

170.9 

Total 
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Z/  Upatreao  of  Aaerlcan  Shlpbulldln 
~  Therefore,  coats  of  all  laprov 
Federal  and  SO  percent  non-Fede 


work  done  by  Michael  Bakar  Jr,  Inc, 
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enents  upntreaa  of  AaShlp  would  be  coat  shared  SO  percent 
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Table  34  -  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  1,  Option  l3J 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

t 

Total  Project  Cost,  Excluding  Lands 

153.3 

Interest  During  Construction 

18.1 

Lands 

7.6 

Total  Investment,  Including  Lands 

189.0 

ANNUAL  CHARCES  FOR  THE  PROJECT 

Interest 

13.9 

Amortization 

0.4 

Operation  and  Maintenance 

1.0 

Future  Replacement  si/ 

0.0 

Total  Annual  Charge 

15.3 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST 

< 

Total  Project  Cost 

97.6 

Interest  During  Construction 

10.8 

Total  Investment 

108.4 

ANNUAL  CHARGES 

Interest 

• 

8.0 

Amortization 

0.2 

Maintenance 

0.5 

Total  Annual  Charges 

8.7 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

65.7 

Interest  During  Construction 

7.3 

Lands 

7.6 

Total  Investment  Including  Lands 

80.6 

ANNUAL  CHARGES 

Interec  t 

5.9 

Amort izat Ion 

0.2 

Maintenance 

0.5 

Future  Replacements^/ 

0.0 

Total  Annual  Charges 

6.6 

U  7-3/8  percent  interest  rate,  50-year  life;  amortization  factor. is  .07591, 

U  Future  replacements  consist  of  the  present  value  of  future  investments  In 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternate  ■>  1  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
1  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  the  alternative  are:  (1)  iron  ore  transportation  savings,  and 
(2)  future  vessel  launching  costs  avoided.  Prom  Table  B47  in  Appendix  8,  the 
total  average  annual  benefit  for  Alternative  1  is  $17,400,000.  The  net  bene- 
fit  is  $2,100,000  and  the  B/C  ratio  is  1.14.  A  summary  of  annual  charges, 
annual  benefits,  net  benefits,  and  benefit-to-cost  ratio  is  shown  in  Table  25 
below. 


Table  25  -  Summary  of  Benefits  and  Costs  for 

Alternative  1,  Option  1  (1,000-Footer) 


Average 
Annual 
Charges  1/ 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost. 

Ratio 

($  miliion/yr.) 

($  million/yr.) 

($  million/yr.^ 

Total  Project 

15.3 

17.4 

2.1 

1.14 

17  Based  on  May  1980  price  levels 


Environmental  Features/Assessment  of  Plan  1  -  Removal  of  600  feet  of  the 
East  Breakwater  would  expose  approximately  .69  acre  of  substrate  composed  of 
silt,  rock,  and  some  exposed  bedrock  which  could  provide  aquatic  habitat, 
while  a  600-foot  addition  to  the  Outer  Breakwater  would  cover  approximately 
1.02  acres  of  substrate  composed  of  silt,  rock,  and  some  exposed  bedrock 
which  had  provided  aquatic  habitat.  The  breakwater  extension  would  be 
constructed  of  cellular  steel  sheet  pile  with  rubblemound  toe  protection. 

This  stone  would  provide  .56  acre  of  colonizable  aquatic  habitat.  Removal  of 
600  feet  of  the  East  Breakwater,  also  constructed  of  cellular  steel  sheet 
pile  with  rubblemound  toe  protection,  would  remove  .20  acre  of  colonizable 
aquatic  habitat  provided  by  this  stone.  A  new  1,500-foot  long  Inner  Harbor 
breakwater,  constructed  to  protect  a  future  small-boat  marina,  would  be  of 
rubblemound  construction.  The  submerged  rubblemound  surface  of  this  break¬ 
water  would  provide  approximately  .99  acre  of  potentially  colonizable  aquatic 
habita",  however,  approximately  2.11  acres  of  substrate,  composed  of  silt  and 
rock  which  had  provided  aquatic  habitat,  would  be  covered  and  destroyed  by 
breakwater  construction.  The  habitat  described  here  is  probably  at  low  value 
due  to  severe  limiting  factors  such  as  poor  water  quality,  deep  water  depths, 
and  disturbances  for  commercial  navigation.  The  amount  of  habitat  provided 
and  destroyed  is  summarized  in  the  following  table: 


Habitat  Provided 

Habitat  Removed 

Remove  600  feet  of  East  Breakwater 

.69  acre 

.20  acre 

Add  600  feet  to  Outer  Breakwater 

.56  acre 

1.02  acres 

Construct  1,500  foot  Inner  Harbor 

Breakwater 

.99  acre 

2.11  acres 
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Reorientation  of  the  Outer  Harbor  entrance  channel  would  allow  the  larger 
vessels  to  easily  and  safely  steer  Into  position  to  move  upriver  or  into  a 
lakefront  transshipment  facility;  however,  the  reorientation  may  have  nega¬ 
tive  aesthetic  Impacts  during  construction  on  the  West  Breakwater  Lighthouse, 
a  structure  listed  on  the  National  Register  of  Historic  Places. 

Temporary  noise  and  air  pollution  would  be  experienced  during  construction; 
however,  since  this  is  a  highly  Industrialised  area,  the  effects  should  be 
minimal.  The  Outer  Harbor  would  be  dredged  an  additional  3  feet  which  would 
amount  to  about  220,000  cubic  yards  of  material.  This  would  result  in  a  tem¬ 
porary  increase  in  water  pollution,  turbidity,  and  sediment  loads  during 
dredging. 

A  new  channel  would  be  constructed  through  Riverside  Park.  Thiu  realignment 
of  the  entrance  to  the  Black  River  would  permit  vessel  passage  more  nearly 
normal  to  the  leaves  of  the  existing  Erie  Avenue  Bascule  Bridge  and  would, 
thereby,  eliminate  replacement  of  this  bridge.  This  channel  cut  would  be  300 
or  370  feet  wide  for  the  1,000  or  1,200-foot  vessels,  respectively,  and  would 
have  vertical  banks  protected  by  steel  sheet  pile.  This  land  area  to  be 
excavated  for  the  channel  would  become  aquatic,  thereby,  providing  bottom 
habitat,  probably  of  low  value  due  to  deep  depths  and  vertical  channel  side 
slopes  equal  to  the  amount  of  land  excavated,  approximately  5.40  acres  for 
Option  1.  Steel  sheet  pile  bank  protection  would  not  provide  colonlzable 
mucrobenthos  habitat. 

A  channel  through  this  area  would  destroy  a  major  part  of  Riverside  Park, 
thus,  negating  the  recreational  opportunities  offered  by  this  park.  It  would 
also  require  relocation  of  the  Coast  Guard  facility,  possibly  leeward  of  the 
diked  disposal  area,  and  relocation  of  utilities.  Access  to  the  water  treat¬ 
ment  plant  could  be  provided  by  driving  two  sets  of  sheet  pile  and  filling 
the  existing  Black  River  channel  between  them.  Blocking  the  existing  channel 
in  this  manner  is  recommended  so  that  the  main  flow  would  exit  through  the 
new  cut,  thereby,  reducing  the  sedimentation  of  the  channel.  A  submerged 
culvert  should  be  provided  in  the  fill  across  the  existing  channel  to  avoid 
creating  a  stagnant  pool  in  the  existing  channel  along  the  west  side  of  the 
treatment  plant. 

Tf  the  existing  channel  is  filled  in,  a  new  outlet  would  have  to  be 
constructed  to  allow  boats  to  enter  and  exit  an  existing  small-boat  harbor 
located  between  the  water  treatment  plant  and  the  Coast  Guard  station.  If  a 
new  outlet  is  not  constructed,  this  marina  would  no  longer  be  able  to 
operate. 

With  the  larger  design  vessels  (1,000-  and  1,200-foot),  the  required  river 
channel  depth  required  would  be  28  feet.  U  Therefore,  an  additional  1  foot 
of  dredging  would  be  necessary.  This  would  cause  temporary  turbidity  and 
bottom  habitat  disturbance  during  dredging  operations. 

Channel  widening  at  various  points  on  both  sides  of  the  river  would  allow 
both  1,000-  and  1,200-foot  vessels  to  navigate  to  the  Upper  Turning  Basin. 

The  cuts  would  take  land  owned  primarily  by  the  railroads  and  U.S.  Steel. 

■7  Below  Low  Water  Datum  (LWD)  which  for  Lake  Erie  is  568.6  feet  above  mean 
water  level  at  Father  Point,  Quebec  (IGLD,  1955). 
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The  land  excavated  for  the  bank  cuts  would  provide  an  equal  amount  of  aquatic 
habitat.  The  following  table  ahows  land  acquisition  In  acres  for  each  bank 
cut,  under  each  option: 


Bank  Cut 

Option  1 

Option  2 

C-l 

5.20 

5.20 

C-2 

15.27 

15.84 

D 

12.51 

12.51 

E-l 

6.54 

16.39 

E-2 

10.79 

16.39 

F 

10.27 

10.27 

G 

16.70 

17.77 

Utilities  would  have  to  be  relocated  with  cut  C-2  for  each  option.  Cut  F  may 
infringe  on  a  small  portion  of  wetland,  the  only  wetland  habitat  present  In 
the  lower  Black  River.  This  cut  may  also  infringe  on  an  existing  small-boat 
harbor  located  north  of  the  N&W  Railroad  Bridge.  Steel  sheet  pile  used  as 
bank  protection  In  critical  areas  subject  to  erosion  would  provide  no  coloni- 
zable  aquatic  habitat. 

Enlarging  the  Upper  Turning  Basin  would  allow  the  design  vessels  to  turn  180 
degrees  and  return  downriver. 

Replacing  the  21st  Street  Bridge  with  a  higher  structure  would  allow  1,000- 
and  1,200-foot  vessels  to  navigate  through  this  section  of  the  channel.  With 
the  proposed  structure,  both  local  and  through  traffic  could  move  more  freely 
due  to  the  elimination  of  the  complex  21st  Street-Elyria  Avenue  intersection 
and  street  relocations. 

The  existing  structure  would  be  kept  in  service  until  the  new  structure  was 
open  to  traffic  by  staged  construction  and  temporary  access  roads. 

Therefore,  traffic  disruption  would  be  minimal. 

Some  predominantly  commercial  areas  would  be  permanently  taken  with  no 
equivalent  return  upon  removal  of  the  existing  structure.  This  is  due  to  the 
greater  length  of  the  new  structure  intruding  into  areas  at  both  ends  not 
affected  by  the  existing  structure. 

The  alignment  downstream  fully  meets  alignment  criteria  although  the  curves 
on  the  bridge  are  not  particularly  desirable.  This  alignment  also  crosses 
over  the  existing  railroad  underpass. 
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Evaluation  of  Alternative  1  -  Alternative  1  fulfills  the  planning  objec- 
tive  of  Improving  Lorain  Harbor  for  navigation  by  Class  X  or  larger  vessels. 
The  average  annual  benefits  exceed  the  average  annual  cost.  However ,  under 
the  criteria  set  forth  in  the  "Digest  of  Water  Resources  Policies  and 
Authorities"  EP  1165-2-1,  28  September  1979,  paragraph  5-8d  states  that  pro¬ 
ject  optimization  occurs  when  "the  level  of  resource  use  best  satisfies  all 
constraints  while  maximizing  net  benefits  and  assuring  efficient  project 
operation."  Other  alternatives  in  this  study  assure  an  efficient  project 
operation  as  well  as  Alternative  1  and  also  have  significantly  higher  net 
benefits.  This  alternative  is  also  among  the  highest  cost  alternatives  and 
requires  the  most  disruption  of  existing  conditions.  Therefore  Alternative  1 
will  not  be  considered  further. 

ALTERNATIVE  2  (DIRECT  DELIVERY  WITH  NEW  HIGH-LEVEL  ERIE  AVENUE  BRIDLE) 

Description  of  Alternative  2  -  This  alternative  would  be  similar  to 
Alternative  1,  except  in  lieu  of  constructing  the  new  channel  through 
Riverside  Park  (construction  Item  B),  the  existing  river  entrance  would  be 
used  and  the  existing  Erie  Avenue  Bridge  would  be  replaced  with  a  high  level 
structure  (construction  Item  C).  The  construction  items  are  shown  on 
Plate  7.  The  Outer  Harbor  would  not  require  a  marina  breakwater. 

The  proposed  high  level  bridge  replacement  at  Erie  Avenue  would  be  a  three- 
span  continuous,  through  truss  structure  that  would  allow  passage  of 
1,000-foot  vessels.  The  total  length,  which  includes  approach  fills  and 
spans,  and  the  length  of  the  three-span  structure,  would  be  approximately 
5,000  feet.  Large  areas  of  predominantly  residential  land  would  be  taken  for 
construction  and  permanent  easement.  Traffic  would  move  more  freely  over  the 
new  bridge,  but  local  traffic  would  be  adversely  affected  by  the  widely 
separated  points  of  access  to  the  bridge. 

Cost  Estimate  for  Alternative  2  -  The  summary  cost  estimate  for 
Alternative  2  is  presented  in  Table  26.  Table  27  summarizes  the  estimated 
project  costs  and  annual  charges  and  provides  a  breakdown  of  the  Federal  and 
non-Federal  share  of  these  costs  for  Alternative  2.  Table  28  summarizes  the 
investment  costs  and  annual  charges,  and  apportions  these  costs  to  Federal 
and  non-Federal  interests.  From  these  tabulations,  it  is  seen  that  the  total 
project  cost ,  including  land  acquisition,  is  $221.0  million  (Table  27),  the 
total  investment  cost,  including  interest  during  construction,  is  $244.1 
million  (Table  28)  and  the  total  annual  charges  are  $19.9  million  (Table  28). 
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Tab la  36  -  Batlaata  of  Navigation  Projact  Coata  for 

Alternatlva  2,  Option  1  (1, 000-foot  Vaaaala) 
(Hay  1980  OoTlara) 


Costa 

(In  millions) 

Item 

:  Outer 
:  Harbor 

:Houth  of  Black 
tRlver  to  Amshlp 

Aaahip  co 
: Lover  Turning 

2  Lower  Turning  Basin  : 
Baslntto  Upper  Turning  Basin:Toeal 

Costs 

Bridges  (4.3)* 

: 

:  35.7 

} 

2 

2 

41.2  2 

2 

76.9 

Breakwaters  (2.4) 

i  2.8 

2 

2 

2.8 

Bare  Cuts  &  Deepening  (2.4,  3.4) 

:  3.2 

:  12.7 

15.5 

2 

25.2  2 

2 

56.6 

Building  Denol.lt ton 

0.1 

.1 

X 

2 

2 

.1 

Conveyors 

2 

2 

3 

2 

Ball  Facility  &  Improvements 

s 

• 

2 

s 

3 

3 

Special  Purpose  Vessel  &  Facility 

3 

t 

2 

Truck  Transfer  Facility  &  Roadway 

a 

a 

2 

2 

Tunnel 

X 

2 

Utilities  (3.4,  4.1) 

t  .8 

2 

1 

0.8 

Subtotal  Direct  Costs 

:  6.0 

:  49.2 

2 

IS. 6 

66.4  : 

137.2 

Contractor's  Overhead  &  Profit 
#  1J  percent 

X 

* 

2 

2 

2 

2 

20.6 

Subtotal 

• 

2 

i  ; 

157.8 

Contingency  0  15  percent 

2 

2 

2 

o 

a 

23.7 

Sub'ntal 

2 

2 

181.5 

Engineering  &  Design,  Supervision 
4  Admin.  0  15  percent 

s 

2 

2 

2 

2 

2 

2 

2 

27.2 

Subtotal 

• 

2 

2 

: 

208.7 

Land  (3.4,  4.1,  4.3) 

Total  Navigation  Costs 

i  6.6 

3 

1.7 

2 

4.0  s 

12.3 

2 

2 

2 

2 

2 

t 

2 

2 

221-0 

Table  37  -  Apportionment  of  Total  Project  Coat  for 
Alternative  2,  Option  l  (l,000-Pooter)2/ 


,  * 

It*«  : 

Federal 

dost  (In  Millions) 

General  :  Single  User  :  Total 

Features  :  Features!/  :  Ron-Federal 

Total 

Project 

Costs 

Bridges 

56.3 

I 

20.6 

20.6 

76.9 

Breakwaters  t 

2.8 

J 

2.8 

Bank  Cuts  A  Deepening  : 

36.3 

l 

* 

20.3 

20.3 

56.6 

Building  Demolition  t 

t 

0.1 

0.1 

0.1 

Conveyors  t 

l 

Ball  Facility  4  Improvements  t 

\ 

Special  Purpose  Vessel  4  Facility  : 

: 

Truck  Transfer  Facility  4  Roadway  : 

t 

Tunnel  : 

t 

Utilities  t 

0.8  s 

0.8 

0.8 

Subtotal  : 

95.4 

0.8  : 

41.0 

41.8 

137.2 

Contractor's  Overhead  4  Profit  : 

s 

: 

9  15  percent  : 

14.3 

0.1  : 

6.2 

6.3 

20.6 

Subtotal  : 

109.7 

O.b  : 

47.2 

48.1 

157.8 

Contingency  0  15  percent  : 

16.5 

0.1  : 

7.1 

7.2 

23.7 

Subtotal  : 

126.2 

1.0  : 

54.3 

55.3 

181.5 

Engineering  4  Design,  Supervision  : 

t 

4  Admin-  9  IS  percent  t 

18.9 

0.1  I 

8.2 

8.3 

27.2 

Subtotal  s 

145.1 

1.1  t 

62.5 

63.6 

208.7 

bands  I 

0.0 

6.6  : 

5.7 

12.3 

12  3 

Total  ! 

145.1 

7.7  s 

68.2 

75.9 

221.0 

: 

: 

: 

y  Cost  estimates  baaed  on  design  work  done,  by  Michael  Baker  Jr.  Inc*,  and  updated  to  Hay  I960 
price  levels- 


2/  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1,000-foot  vessels. 
Therefore,  costs  of  all  Improvements  upstream  of  AmShlp  would  be  cost  shared  50  percent 
Federal  and  50  percent  non-Federal. 


Table  28  -  Estimated  Investment  tost  and  Annual  toarges 
For  Alternative  2,  Option  l!/ 


TOTAL  INVESTMENT  FOR  THE  PROJECT 

Total  Project  Cost,  Excluding  Lands 
Interest  During  Construction 
Lands 

Total  Investment,  Including  Lands 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 
•  Amortization 
Operation  and  Maintenance 
Future  Replacements.?/ 

Total  Annual  Charge 

FEDERAL  SHARE 
TOTAL  INVESTMENT  COST 

Total  Project  Cost 
Interest  During  Construction 

Total  Investment 

ANNUAL  CHARGES 

Interest 

Amortization 

Operation  and  Maintenance 
Total  Annual  Charges 
NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS  . 

Total  Project  Cost  Excluding  Lands 
Interest  During  Construction 
Lands 

Total  Investment  Including  Lands 

ANNUAL  CHARGES 

Interest 

Amortization 

Operation  and  Maintenance 
Future  Replacements?/ 

Total  Annual  Charges 


Total  $  (million) 


208.7 

23.1 

12.3 

244.1 


145.1 
16.1 

161.2 


17  7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  is  .07591. 
2/  Future  replacements  consist  of  the  present  value  of  future  investments  In 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  2  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
2  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  (2) 
future  vessel  launching  costs  avoided  and  (3)  advance  replacements.  Prom 
Table  B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  2  is 
$17,600,000.  The  net  benefit  is  -$2,300,000  and  the  B/C  ratio  is  0  88.  A 
summary  of  annual  charges,  annual  benefits,  net  benefits  and  bcnefit-to-cost 
ratio  is  shown  in  Table  29  below. 


Table  29  -  Summary  of  Benefits  and  Costs  for 

Alternative  2,  Option  1  (1,000-Footer) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million/yr.) 

Total  Project 

19.9 

17.6 

-2.3 

0.88 

Environmental  Features/Asaessment  of  Plan  2  -  This  alternative  would  be 
similar  to  Alternative  1,  except  in  lieu  of  constructing  the  new  channel 
through  Riverside  Park^  the  existing  river  entrance  would  remain;  and  the 
existing  Erie  Avenue  Bridge  would  be  replaced  with  a  high  level  structure. 

The  Outer  harbor  would  not  require  a  marina  breakwater. 

Cut  B  along  the  existing  river  entrance  would  allow  1,000-  and  1,200-foot 
vessels  to  enter  the  river  channel.  Property  taken  for  this  cut  would  be 
commercial,  primarily  owned  by  the  railroads.  For  the  1,200-foot  option, 

9.76  acres  would  become  very  deep,  relatively  low  quality  aquatic  habitat. 
Utilities  would  have  to  be  relocated  with  Cut  B  for  each  option.  This  cut 
may  also  infringe  on  an  existing  marina  located  between  the  water  treatment 
plant  and  the  Coast  Guard  facility.  Steel  sheet  pile  used  as  bank  protection 
would  not  provide  aquatic  habitat. 

Replacement  of  the  Erie  Avenue  Bridge  with  a  high  level  structure  would  allow 
through  or  crosstown  traffic  to  move  more  freely  over  a  route  of  virtually 
unchanged  length.  The  structure  grades  would  have  some  adverse  effect,  but 
there  would  be  no  intersections  or  stoppages  for  passage  of  river  vessels. 
Local  traffic  would  be  adversely  affected  in  some  cases  due  to  the  widely 
separated  points  of  access  to  the  bridge.  The  existing  structure  would 
remain  in  service  until  the  new  bridge  was  open  to  traffic.  Interference 
with  traffic  during  construction  would  be  minimal  and  mostly  on  side  streets. 

It  is  anticipated  that  the  land  under  and  immediately  adjacent  to  the  bridge 
would  be  permanently  vacated,  and  could  not  be  used  for  any  commercial, 
industrial,  or  residential  purposes.  The  amount  of  land  so  affected  would  be 
substantial,  varying  to  some  slight  degree,  depending  on  the  exact  location 
of  the  structure  in  relation  to  property  lines.  With  125-  or  135-foot 
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clearance,  th*  top  of  the  center  span  truss  would  be  In  the  order  of  200  feet 
above  water.  The  total  structure  would  be  in  the  order  of  5,000  feet  in 
length.  In  combination  with  the  level  terrain  these  factors  indicate  the 
structure  would  visually  dominate  the  surrounding  area.  This  may  be  aesthe¬ 
tically  unacceptable  to  some. 

Evaluation  of  Alternative  2  -  Alternative  2  fulfills  the  planning  objec¬ 
tive  of  improving  Lorain  Karbor  for  navigation  by  Class  X  vessels.  However, 
the  annual  benefits  do  not  exceed  the  average  annual  costs.  It  is  the  policy 
of  the  Corps  of  Engineers  not  to  recommend  projects  for  implementation  where 
costs  for  the  project  exceed  the  benefits  that  would  be  realized  unless  there 
are  overriding  considerations  of  environmental  quality  or  social  impacts 
warranting  a  departure  from  economic  decisions.  Alternative  2  does  not  exhi¬ 
bit  any  such  overriding  considerations.  Therefore  since  Alternative  2  does 
not  exhibit  economic  efficiency,  it  cannot  be  recommended  for  implementation. 

ALTERNATIVE  3  (DIRECT  DELIVERY  WITH  NEW  MOVABLE  ERIE  AVENUE  BRIDGE) 

Description  of  Alternative  3  -  Instead  of  replacement  of  the  Erie  Avenue 
Bridge  with  a  high  level  structure  (construction  Item  C),  a  new  movable 
bridge  at  Erie  Avenue  would  be  constructed  (construction  Item  D).  All  other 
construction  items  in  this  alternative  are  identical  to  Alternative  2.  The 
necessary  changes  to  the  harbor  and  channel  for  this  alternative  are  shown  on 
Plate  8. 

The  existing  bascule  structure  would  be  replaced  by  a  lift  bridge  similar  in 
style  to  the  N&W  railroad  lift  bridge  that  is  upriver  of  Erie  Avenue.  The 
new  lift  bridge  would  have  370-foot  clear  span  and  a  maximum  height  clearance 
of  125  feet  for  Option  1  (1,000-foot  vessel).  Replacement  of  the  Erie  Avenue 
Bridge  with  a  new  movable  bridge  would  minimize  adverse  impacts  on  traffic 
during  construction  and  on  relocation  of  residences.  The  new  lift  bridge 
would  be  located  immediately  upstream  or  downstream  of  the  existing  bridge. 
The  lift  bridge  would  have  essentially  identical  functional  characteristics 
and  effects  on  traffic  and  land  use  as  the  existing  structure.  The  principal 
permanent  impact  would  be  the  presence  of  the  lift  bridge  towers  which  would 
stand  approximately  200  feet  above  the  water. 

Cost  Estimate  for  Alternative  3  -  The  summary  cost  estimate  for 
Alternative  3  is  presented  in  Table  30.  The  apportionment  of  first  costs  to 
Federal  and  non-Federal  interests  is  shown  in  Table  31.  Table  32  shows  the 
total  investment  costs  and  annual  charges,  and  provides  an  apportionment  of 
these  costs  to  Federal  and  non-Federal  interests.  From  these  tabulations,  it 
is  seen  that  the  total  project  cost  including  land  acquisition  is  $191.5 
million  (Table  31),  the  total  investment  cost,  Including  interest  during 
construction  is  $211.7  million  (Table  32)  and  the  total  annual  charges  are 
$17.3  million  (Table  32). 
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MtirnttWi  3.  Opt ten  1  (1,000-foot  VhhII) 
(May  1980  OoTlara) 


1 

■i 

■K32£ 

■  III  llll  II  — 

I  tea 

>  Outer 
t  Harbor 

iHouth  of  Block  i  Aashlp  to 

:Rlvsr  to  Anshlp: Lower  Turning 

1  Lower  Turning  Batin 

Basin! co  Upptr  Turning  BtsintTotal 

Costs 

■ridge*  (4.2,  4.3)* 

t 

i 

18.9 

1 

2 

i 

t 

41.2 

1 

2 

33.3 

Breakwater*  (i.4) 

2.8 

i 

2 

i 

2 

M 

Bank  Cuts  4  Deepening  (2.4,  3*4) 

3.2 

t 

12.7 

2 

13.3 

t 

23.2 

2 

36.6 

Building  Dtaolltion  (3*4) 

t 

1 

0.0 

X 

l 

.1 

i 

s 

2 

1 

.1 

Conveyors 

t 

t 

X 

2 

t 

i 

1 

1 

tall  Facility  4  Iaprovsaenta 

t 

t 

X 

2 

2 

Special  Purpose  Vassal  4  Facility 

: 

t 

t 

t 

X 

t 

2 

2 

Truck  Transfer  Facility  4  Roadway 

: 

s 

2 

X 

1 

2 

2 

Tunnel 

t 

* 

1 

2 

2 

Utilities  (3.4,  4.2) 

t 

.3 

t 

t 

2 

.3 

Subtotal  Direct  Costs 

6.0 

31.9 

1 

13.6 

X 

66.4 

2 

2 

119.9 

Contractor's  Overhead  4  Profit 

0  13  percent 

: 

< 

1 

2 

t 

< 

2 

2 

18.0 

Subtotal 

2 

2 

1 

2 

| 

137.9 

Contingency  0  15  percent 

i 

t 

9 

2 

20.7 

Sub  otal 

: 

t 

2 

2 

2 

138.6 

Ingin*- _  :lng  4  Design,  Supervision  : 
t  .  -i,.  n.  0  15  percent  1 

: 

2 

2 

I 

2 

2 

2 

2 

23.8 

Subtotal 

s 

x 

X 

1 

2 

182.4 

Land  (3.4,  4.2,  *-3) 

Total  Navigation  Costs 

I 

x 

3.4 

: 

1.7 

2 

4.0 

2 

9.1 

t 

: 

: 

t 

s 

2 

i 

s 

s 

2 

2 

2 

2 

2 

2 

191.5 

*(  )  Indicate*  Table  In  Appendix  A  detailing  these  costs  at  February  1979  price  levels. 
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Table  SI  - 

Apportionment  of  Total 
Alternative  3,  Option  1 

Project  Cost  for 
(l,00O-Footer)I 

I 

s  Federal  : 

Co 

•  t 

(in  Millions) 

Total 

Item 

t 

t 

General 

Features 

:  Single  User  : 

<  Features*/  i 

Total 

Non-Pederal 

Project 

Costs 

■ridges 

i 

s 

33.  S 

20.6  t 

20.6 

60.1 

Breakwaters 

t 

2.8 

2.8 

Kank  Cuts  *  Deepening 

t 

36.3 

20.3  t 

20.3 

36.6 

Building  Demolition 

i 

0.1  i 

0.1 

0.1 

Conveyors 

t 

Ball  Facility  4  Improvements 

t 

Special  Purpose  Vessel  4  Facility  : 

Truck  Transfer  Facility  4  Roadway  : 

Tunnel 

t 

Utilities 

x 

0.3 

: 

0.3 

0.3 

Subtotal 

t 

78.6 

0.3 

61.0  t 

41.3 

119.9 

Contractor's  Overhead  4  Profit 
1  IS  percent 

X 

X 

11.8 

,0.0 

6.2  i 

6.2 

18.0 

Subtotal 

X 

90.6 

0.3 

s 

47.2  i 

47.5 

137.9 

Contingency  4  IS  percent 

X 

13.5 

0.1 

7.1  t 

7.2 

20.7 

Subtotal 

X 

103.9 

0.6 

56. 3 

54.7 

158.6 

■nglneerlng  4  Design,  Supervision  : 
t  Admin.  8  IS  percent  i 

13.6 

0.1 

P.l  : 

8.2 

23.8 

Subtotal 

119.5 

0.3 

62.4  i 

62.9 

182.4 

Lands 

0.0 

'  3.6 

3.7  « 

9.1 

9.1 

Total 

119. S 

3.9 

68.1  i 

72.0 

:  191.5 

1/  Cost  estivate*  based  on  design  work  dons 

by  Michael 

Baker  Jr.  Inc., 

and  updated 

to  May  1980 

price  levels. 

2/  Upstream  of  American  Shlpbulldlr »,  U.S.  Steel  would  be  the  only  user  of  1,000-foot  vessels. 
~  Therefore,  costs  of  all  Improves-  .its  upstream  of  Am  Ship  would  be  cost  shsred  SO  percent 
Federal  and  SO  percent  non-Federsl. 


i 
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Table  3a  -  Estimated  Investment  Coat  and  Annual  Charges 
For  Alternative  3,  Option  li/ 


Item 


TOTAL  INVESTMENT  FOR  THE  PROJECT 


Total  $ 


(million) 


Total  Project  Cost,  Excluding  Lands  :  182.4 

Interest  During  Construction  :  20.2 

Lands  :  9.1 

a 

Total  Investment,  Including  Lands  :  211.7 


ANNUAL  CHARGES  FOR  THE  PROJECT 


Interest 

15.6 

Amortization 

0.5 

Operation  and  Maintenance  . 

Future  Re  placemen  tat.' 

1.2 

0.0 

Total  Annual  Charge 

17.3 

FEDERAL  SHARE 
TOTAL  INVESTMENT  COST 


Total  Project  Cost 
Interest  During  Construction 


119.5 

13.2 


Total  Investment 


132.7 


ANNUAL  CHARGES 


Interest  !  9.8 
Amortization  '  :  0.3 
Maintenance  ;  0.5 


Total  Annual  Charges  ;  1C. 6 


NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 


Total  Project  Cost  Excluding  Lands  :  62.9 

Interest  During  Construction  :  7.0 

Lands  #  :  9.1 

# 

Total  Investment  Including  Lands  s  79.0 

ANNUAL  CHARGES  : 

• 

Interest  :  5.8 

Amor t lzat Ion  :  0.2 

Maintenance  :  0.7 

Future  Re  placement  s3J  :  0.0 

Total  Annual  Charges  :  6.7 


1/  7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  is  .07591. 
2/  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  3  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of 
Alternative  3  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit 
categories  included  in  this  alternative  are:  (1)  iron  ore  transportation 
savings,  (2)  future  vessel  launching  costs  avoided  and  (3)  advance 
replacements.  From  Table  B47  in  Appendix  B,  the  total  average  annual  benefit 
for  Alternative  3  is  $17,500,000.  The  net  benefit  is  $200,000  and  the  B/C 
ratio  is  1.01.  A  summary  of  annual  charges,  annual  benefits,  net  benefits 
and  benefit-to-cost  ratio  is  shown  in  Table  33  below. 


Table  33  -  Summary  of  Benefits  and  Costs  for 

Alternative  3,  Option  1  (1,000-Footer) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million/yr.) 

Total  Project 

17.3 

17.5 

0.2 

1.01 

Environmental  Featurea/Asseasment  of  Plan  3  -  Instead  of  replacement  of 
the  Erie  Avenue  Bridge  with  a  high  level  structure,  a  new  movable  bridge  at 
Erie  Avenue  would  be  constructed.  All  other  construction  items  in  this  alter¬ 
native  are  identical  to  Alternative  2. 

A  lift  bridge  replacement  at  Erie  Avenue  would  be  more  economical  than  the 
present  bascule  type.  There  would  be  little  or  no  difference  in  the  traffic 
service  provided  by  a  lift  bridge  compared  to  a  bascule.  The  existing  bridge 
could  remain  operational  during  construction.  There  would  be  brief  periods 
of  traffic,  interference  for  pavement  tie-in  near  the  end  of  construction. 
Relatively  little  property  would  be  required  for  construction. 

When  the  existing  bridge  is  removed,  an  approximately  equal  area  of  land 
would  be  freed  for  development  and  use  as  would  be  required  for  the  new 
structure. 

The  lift  bridge  towers  would  be  highly  visible,  but  it  is  anticipated  that 
there  would  be  no  major  objection.  They  would  be  entirely  within  the 
industrial  river  corridor  and  the  N&W  Railroad  Bridge  upstream  is  the  same 
type  structure,  establishing  a  precedent  in  the  area. 

In  general,  a  lift  bridge  replacement  for  the  existing  Erie  Avenue  bascule 
span  would  effect  no  permanent  changes  from  existing  conditions.  It  would  be 
essentially  a  functional  "replacement-in-kind." 

Evaluation  of  Alternative  3  -  Alternative  3  fulfills  the  planning  objec¬ 
tive  of  improving  Lorain  Harbor  for  navigation  by  Class  X  vessels.  The 
average  annual  benefits  exceed  the  average  annual  cost.  However,  under  the 
criteria  set  forth  in  the  "Digest  of  Water  Resources  Policies  and 
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Authorities"  GP  1165-2-1,  28  September  1979,  paragraph  5-8d  states  that  proj¬ 
ect  optimization  occurs  when  "the  level  of  resource  use  best  satisfies  all 
constraints  while  maximizing  net  benefits  and  assuring  efficient  project 
operation."  Other  alternatives  in  this  study  assure  an  efficient  project 
operation  as  well  as  Alternative  3  and  also  have  significantly  higher  net 
benefits.  This  alternative  is  among  the  highest  cost  alternatives  and  is  one 
of  the  most  disruptive  of  existing  conditions.  Therefore,  Alternative  3  will 
not  be  considered  further. 

ALTERNATIVE  4  (DIRECT  DELIVERY  WITH  TUNNEL  REPLACEMENT  OF  ERIE  AVENUE  BRIDGE) 

Description  of  Alternative  4  -  The  only  difference  between  this  alter¬ 
native  and  Alternatives  i  and  3  is  again  the  option  of  replacing  the  Erie 
Avenue  Bridge  which  would  be  replaced  in  this  alternative  by  a  tunnel  under 
the  Black  River  (construction  Item  E).  Alternative  4  is  shown  on  Plate  9. 

The  tunnel  replacement  for  the  existing  Erie  Avenue  Bridge  would  have  four 
13-foot  traffic  lanes,  two  2-1/2-foot  emergency  sidewalks  and  a  6-foot 
pedestrian  passageway.  The  total  tunnel  length  would  be  approximately  3,000 
feet  with  1,000  feet  constructed  under  water.  Tunnel  portals  would  be 
aligned  with  Erie  Avenue,  with  grade  intersection  at  Hamilton  Street  to  the 
south  and  near  Delaware  Street  to  the  north.  Some  widening  of  Erie  Avenue  in 
these  locations  would  be  required.  Crosstown  traffic  would  travel  substan¬ 
tially  the  same  distance  with  fewer  intersections.  Local  traffic  would  be 
adversed  affected  in  varying  degrees  depending  on  the  relation  of  the  point 
of  origin  and  designation  to  the  tunnel  entrances.  Interruption  of  traffic 
for  the  passage  of  vessels  on  the  river  would  be  eliminated. 

The  existing  bascule  structure  would  remain  in  service  until  the  tunnel  was 
opened  to  traffic.  Tunnel  construction  along  Erie  Avenue  would  require  con¬ 
siderable  long-term  rerouting  of  traffic  to  other  streets  and  a  limited 
amount  of  temporary  road  construction  at  the  approaches  to  the  present 
bridge. 

Cost  Estimate  for  Alternative  4  -  The  summary  cost  estimate  for 
Alternative  4  is  presented  in  Table  34.  The  apportionment  of  first  costs  to 
Federal  and  non-Federal  interests  is  shown  in  Table  35.  Table  36  shows  the 
total  investment  costs  and  annual  charges,  and  provides  an  apportionment  of 
these  cost s  to  Federal  and  non-Federal  interests.  From  these  tabulations, 
it  is  seen  that  the  total  project  cost  including  land  acquisition  is  $255.0 
million  (Table  35),  the  total  investment  cost,  including  interest  during 
construction  is  $282.0  million  (Table  36)  and  the  total  annual  charges  are 
$23.1  million  (Table  36). 
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Table  34  -  Eatlaete  of  Navigation  Project  Cotta  for 

Alternative  4,  Option  l  (1,000-foo.  Vataolt) 
(May  1980  Doflara) 


Cotta  (In  allllont) 


I  tan 

l  Outer 
i  Harbor 

i Mouth  of  Black  t  Aaiahlp  to 

tSlvar  to  AaehlpsLower  Turning  Baeia 

t  lower  Turning  Batin 
tto  Upper  Turning  Basin 

X 

tTotal 

Cotta 

Bridget  (A. 3)* 

1 

« 

X 

1 

1 

1 

41.2 

T 

x 

41.2 

t  2.8 

1 

1 

X 

X 

2.8 

lank  Cute  1  Deepening  (2. A,  3. A) 

:  3.2 

1 

12.7 

1 

13.3 

a 

23.2 

X 

36.6 

Building  Deaolltlon  (3. A) 

t 

0.0 

t 

.1 

1 

X 

0.1 

Convayora 

1 

t 

t 

X 

Ball  Facility  4  laprovaaanti 

I 

t 

t 

X 

Special  Purpose  Vaaaal  t  Facility 

1 

X 

t 

X 

Truck  Transfer  Facility  &  Roadway 

* 

t 

t 

X 

X 

Tunnel  (3.1) 

I 

38.8 

t 

X 

X 

38.8 

Otllltlaa  (3. A,  5.1- 

t 

1.3 

« 

1 

X 

1.3 

Subtotal  Direct  Cotta 

t  8.0 

t 

72.8 

X 

13.6 

X 

66.4 

X 

160.8 

Contractor's  Overhead  A  Profit 

t 

s 

X 

X 

1  13  per  cant 

1 

t 

X 

X 

24.1 

Subtotal 

s 

X 

X 

X 

ISA.  9 

Contingency  0  IS  percent 

1 

X 

X 

X 

27.7 

Subtotal 

X 

t 

t 

t 

212.6 

Engineering  &  Design,  Supervision 

1 

1 

X 

X 

A  Adnln.  0  13  percent 

t 

X 

X 

X 

31.9 

Subtotal 

1 

X 

1 

t 

X 

244.3 

lend  (3. A,  4.3,  3.1) 

I 

3.4 

X 

1.7 

X 

4.0 

1 

10.3 

Total  Navigation  Costs 

I 

1 

X 

X 

X 

t 

X 

235.0 

*(  )  Indie teas  Table  In  Appendix  A  detailing  theta  coatt  at  February  1979  price  lava la. 
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Table  -  Apportionment  of  Totil  Project  Cost  for 
Alternative  A,  Option  1  (1, 000-Footer)!/ 


t 

Federal 

Cost  (in  Millions) 

Total 

t 

Item  : 

General  : 
Features  : 

Single  User  :  Total 

Features!/  :  Non-Federal 

Project 

Costa 

t 

Bridges 

20.6 

> 

20.6  t 

20.6 

41.2 

Breakwaters 

2.8 

t 

2.8 

Bank  Cuts  &  Deepening 

36.3 

20.3  s 

20.3 

56.6 

Building  Demolition 

0.1  t 

0.1 

0.1 

Conveyors 

1 

Bail  Facility  &  Improvements 

S 

Special  Purpose  Vessel  &  Facility 

t 

Truck  Transfer  Facility  A  Roadway 

1 

Tunnel 

38.8 

38.8 

Utilities 

1.3  : 

1.3 

1.3 

Subtotal 

118.5 

1.3  : 

61.0  : 

42.3 

160.8 

Contractor's  Overhead  &  Profit 

9  IS  percent 

17.8 

o.<2  : 

1 

6.1  : 

6.3 

24.1 

Subtotal 

136.3 

1.5  : 

47.1  « 

48.6 

184.9 

Contingency  9  IS  percent 

20.4 

0.2  : 

7.1  « 

7.3 

27.7 

Subtotal 

156.7 

1.7  s 

54.2  t 

55.9 

212.6 

Engineering  &  Design,  Supervision 

A  Admin.  9  15  percent 

t  23.5 

0.3  s 

: 

8.1  : 

8.4 

31.9 

Subtotal 

t  180.2 

2-0  i 

62.3  i 

64.3 

244.5 

Lands 

t  0.0 

4.8  ; 

5.7  j 

10.5 

10.5 

Total 

180.2 

6.8  : 

48. 0  l 

74.8 

255.0 

and  updated  to  May  1980 


!/  Cost  estimates  based  on  deslgu  work  done  by  Michael  Baker  Jr.  Inc. 
price  levels. 

2/  Upstream  of  American  Shipbuilding,  *>.S.  Steel  would  be  the  only  user  of  1,000-foot  vessels. 


Therefore,  costs  of  all  Improvements  upstream  of  Am Ship  would  be  cost  shared  SO  percent 
Federal  and  SO  percent  non-Federal. 


Tabic  3£  -  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  4,  Option  li/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

* 

Total  Project  Cost,  Excluding  Lands 

244.5 

Interest  During  Construction 

27.0 

Lands 

10.5 

Total  Investment,  Including  Lands 

282.0 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

20.8 

Amortization 

0.6 

Operation  and  Maintenance 

1.7 

Future  Replacements!./ 

0.0 

Total  Annual  Charge 

23.1 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  ^ 

Total  Project  Cost 

180.2 

Interest  During  Construction 

19.9 

Total  Investment 

200.1 

ANNUAL  CHARGES 

Interest 

14.8 

Amortization 

0.4 

Maintenance 

0.5 

Total  Annual  Charges 

15.7 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

64.3 

Interest  During  Construction 

7.1 

Lands 

10.5 

Total  Investment  Including  Lands 

81.9 

ANNUAL  CHARGES 

Interest 

6.0 

Amortization 

0.2 

Maintenance  ,  f 

1.2 

Future  Replacements!.' 

0.0 

Total  Annual  Charges 

7.4 

\J  7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  is  .07591 
2 J  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 


Economic  Evaluation  of  Alternative  4  -  The  detailed  discussion  on  the 


projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
4  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  (2) 
future  vessel  launching  costs  avoided  and  (3)  advance  replacements.  From 
Table  47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  4  is 
$17,600,000.  The  net  benefit  is  -$5,500,000  and  the  B/C  ratio  is  0.76.  A 
summary  of  annual  charges,  annual  beenfits,  net  benefits  and  benefit-to-cost 
ratio  is  shown  in  Table  37  below. 

Table  37  -  Summary  of  Benefits  and  Costs  for 

Alternative  4,  Option  1  (1,000-Footer) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million  yr.) 

Total  Project 

23.1 

17.6 

-5.5 

0.76 

Environmental  Features/Assessment  of  Plan  4  -  The  only  difference  in  this 
alternative  from  Alternatives  2  and  3  is  again  the  option  of  replacing  the 
Erie  Avenue  Bridge,  which  would  be  replaced  in  this  alternative  by  a  tunnel 
under  the  river. 

With  a  tunnel,  crosstown  traffic  would  travel  substantially  the  same  distance 
with  fewer  intersections.  Local  traffic  would  be  adversely  affected  in 
varying  degrees  depending  on  the  relation  of  the  point  of  origin  and  destina¬ 
tion  to  the  tunnel  entrances.  Interruption  of  traffic  for  the  passage  of 
vessels  on  the  river  would  be  eliminated. 

The  existing  bascule  structure  would  remain  in  service  until  the  tunnel  was 
opened  to  traffic.  Tunnel  construction  along  Erie  Avenue  would  require  con¬ 
siderable  long-term  rerouting  of  traffic  to  other  streets  and  a  limited 
amount  of  temporary  road  construction  at  the  approaches  to  the  present 
bridge.  Upon  completion,  the  tunnel  would  be  mostly  invisible  with  minimal 
permanent  impact  on  surface  activities  and  facilities. 

Evaluation  of  Alternative  4  -  Alternative  4  fulfills  the  planning 
objective  of  improving  Lorain  Harbor  for  navigation  by  Class  X  vessels. 
However,  the  annual  benefits  do  not  exceed  the  average  annual  costs.  It  is 
the  policy  of  the  Corps  of  Engineers  not  to  recommend  projects  for  implemen¬ 
tation  where  costs  for  the  project  exceed  the  benefits  that  would  be  realized 
unless  there  are  overriding  considerations  of  environmental  quality  or  social 
impacts  warranting  a  departure  from  economic  justification.  Alternative  4 
does  not  exhibit  any  such  overriding  considerations.  Therefore,  since 
Alternative  4  does  not  exhibit  economic  efficiency  it  cannot  be  recommended 
for  implementation,  and  will  not  be  considered  further. 
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ALTERNATIVE  5  (PARTIAL  TRANSSHIPMENT  WITH  RIVERSIDE  PARK  CUT) 


Description  of  Alternative  5  -  This  alternative  would  Include  improve¬ 
ments  which  allow  navigation  of  1, 000-foot  vessels  to  the  Lower  Turning  Basin  . 
and  construction  of  a  transshipment  conveyor  facility  below  21st  Street. 
Alternative  5  is  shown  on  Plate  10. 

Outer  Harbor  navigation  improvements  and  a  new  channel  cut  through  Riverside 
Park  would  be  the  same  as  in  Alternative  1.  Channel  enlargement  upriver  from 
the  Riverside  Park  cut  would  be  required,  but  only  to  below  the  21st  Street 
Bridge.  The  east  bank  at  the  Lower  Turning  Basin  would  be  enlarged 
(construction  Item  G)  to  provide  easier  turning  maneuverability  for  the 
larger  vessels.  Excavation  and  dredging  requirements  for  the  improved  chan¬ 
nel  would  amount  to  1,850,000  cubic  yards,  excluding  the  Riverside  Park  cut 
which  would  require  an  additional  270,000  cubic  yards  of  excavation. 

The  outstanding  feature  of  this  alternative  would  be  the  construction  of  a 
transshipment  facility  located  on  the  east  bank  of  the  Black  River  just  below 
the  21st  Street  Bridge  (construction  Item  J).  The  facility  would  employ  a 
belt-conveyor  system  (construction  Item  K)  to  complete  the  transfer  of 
material  upriver.  A  bridge  spanning  the  Black  River  would  be  required  to 
cor.vey  material  to  the  U.S.  Steel  Lorain-Cuyahoga  Works  located  on  the  west 
bank  of  the  river.  The  total  length  of  the  belt-conveyor  required  would  be 
approximately  4,000  feet. 

Cost  Estimate  for  Alternative  5  -  The  summary  cost  estimate  for 
Alternative  5  is  presented  in  Table  38.  The  apportionment  to  Federal  and 
non-Federal  interests  is  shown  in  Table  39.  Table  40  shows  the  total  invest¬ 
ment  costs  and  annual  charges,  and  provides  an  apportionment  of  these  costs 
to  Federal  and  non-Federel  interests.  From  these  tabulations,  it  is  seen 
that  the  total  project  cost  including  land  acquisition  is  $99.1  million 
(Table  39),  the  total  investment  cost,  including  interest  during  construc¬ 
tion  is  $106.1  million  (Table  40)  and  the  total  annual  charges  are  $8.8 
million  (Table  40). 
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ALTERNATIVE 


Table  39  -  Estimate  of  Navigation  Pro] act  Coata  for 

Alternative  5,  Option  1  (1,000-foot  Vaaaala) 
(May  I960  Dollara) 


Coata  (In 


Iten 

Outer 

Harbor 

:Houth  of  Black  t  Aashtp  to 

:Rtver  to  AaahlpsLover  Turning  Basin 

nysssy 

Bridges 

1 

X 

X 

X 

Breakwaters  (2.5)* 

4.3 

X 

Bank  Cuta  4  Deepening  (2.5,  3.4) 

; 

3.2 

15.7  t 

19.4 

Building  Demolition  (3.4) 

1 

1.1  : 

.1 

Conveyors  (6.1) 

x 

X 

17.3 

Ball  facility  6  Iaprovcaanta 

I 

X 

Special  Purpose  Veaael  4  Facility 

! 

1 

X 

Truck  Tranafar  facility  4  Roadway 

: 

X 

X 

Tunnel 

t 

X 

Otllltlea  (3.4,  5.1) 

X 

1.1 

.3 

Subtotal  Dtrece  Coats 

7.5 

X 

17.9  s 

37.1 

Contractor's  Overhead  4  Profit 

X 

X 

(13  percent 

X 

X 

Subtotal 

X 

X 

j 

Contingency  0  IS  percent 

* 

X 

X 

: 

Si  htotal 

X 

X 

Engineering  4  Design,  Supervision 

• 

X 

X 

4  Admin.  0  13  percent 

I 

X 

Subtotal 

X 

X 

Land  (3.4,  4.3,  3.1) 

3.4  t 

1.7 

: 

Total  Navigation  Coata 

X 

X 

X 

■ 

: 


Table  - 

Apportlonaent 
Alternative  S, 

of  Total 
Option  l 

Project  Cost  for 
(l, 000-Footer)!/ 

1 

Federal  : 

Co 

St 

(in  Millions) 

Total 

I  tea 

1 

t 

General 

Features 

Single  User 

Features!/ 

:  Non 

Total 

-Federal 

Froject 

Costs 

Bridges 

X 

X 

X 

s 

t 

: 

Breakwaters 

S 

4.3  : 

4.3 

Bank  Cuts  4  Deepening 

t 

28.6  t 

9.7 

s 

9.7 

38.3 

Building  Deaolltlon 

S 

l.l 

0.1 

X 

1.2 

1.2 

Conveyors 

I 

17.3 

t 

17.3 

17.3 

Ball  Facility  4  Iaproveaents 

: 

X 

Special  Purpose  Vcsual  4  Facility  : 

t 

Truck  Transfer  Facility  4  Headway  : 

s 

Tunnel 

X 

!  * 

t 

Utilities 

t 

1.1 

0.3 

X 

: 

1.4 

1.4 

Subtotal 

x 

32.9  : 

2.2 

27.4 

29.6 

62.5 

Contractor's  Overhead  4  Profit 
8  15  percent 

t 

S.O  t 

0.3 

.  I 

2.5 

4.1 

X 

4.4 

9.4 

Subtotal 

37.9  : 

31.5 

34.0 

71.9 

Contingency  9  IS  percent 

s 

5.7  t 

0.4 

4.7 

X 

5.1 

10.8 

Subtotal 

X 

43.6  i 

2.9 

36.2 

39.1 

82.7 

Engineering  &  Design,  Supervision  : 
4  Adaln.  9  IS  percent  s 

6.5  : 

0.5 

5.4 

X 

X 

5.9 

12.4 

Subtotal 

50.1  : 

3.4 

41.6 

X 

45.0 

95.1 

Lands 

0.0  : 

<  1.9 

2.1 

X 

4.0 

4.0 

Total 

50.1  i 

5.3 

43.7 

X 

X 

49.0 

99.1 

IT 

Coat  estimates  baaed  on  design  work  done  by  Klchael  Baker  Jr.  Inc.t  and  updated  to  Hay  1980 
price  levels.  * 


2/  Upstreaa  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1,000-foot  vessel*.' 
Therefore,  costa  of  all  lsproveaents  upstreaa  of  AaShlp  would  be  cost  shared  50  percent 
Federal  and  50  percent  non-Federal. 


Table  40  -  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  5,  Option  ll/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

* 

Total  Project  Cost,  Excluding  Lands 

95.1 

Interest  During  Construction 

7.0 

Lands 

A  .0 

Total  Investment,  Including  Lands 

106.1 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

7.8 

Amortization 

0.2 

Operation  and  Maintenance 

0.5 

Future  Replacements?/ 

0.3 

Total  Annual  Charge 

8.8 

’’EDERAL  SHARE 

J.0TAL  INVESTMENT  COST 

1 

Total  Project  Cost 

50.1 

Interest  During  Construction 

3.7 

Total  Investment 

53.8 

ANNUAL  CHARCES 

~nterest 

A.O 

uortization 

0.1 

lintenance 

0.5 

xotal  Annual  Charges 

A. 6 

NON-FEfT"j\L  SHARE 

TOTAL  I  ,'ESTMENT  COST  INCLUDING  LANDS 

Tv  Project  Cost  Excluding  Lands 

A5.0 

Interest  During  Construction 

3.3 

Lands 

A.O 

Total  Investment  Including  Lands 

52.3 

ANNUAL  C1L\RCES 

Interest 

3.8 

Amortization 

0.1 

Maintenance 

0.0 

Future  Replacements?/ 

0.3 

Total  Annual  Charges 

A. 2 

U  7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  Is  .07591. 
2 J  Future  replacements  .consist  of  the  present  value  of  future  investments  in 
llmlted-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  5  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
5  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  and 
(2)  future  vesitel  launching  costs  avoided.  Prom  Table  47  in  Appendix  B,  the 
total  average  annual  benefit  for  Alternative  5  is  $15,900,000.  The  net  bene¬ 
fit  is  $7,100,000  and  the  B/C  ratio  is  1.80.  A  summary  of  annual  charges, 
annual  benefits,  net  benefits  and  benefit-to-cost  ratio  is  shown  in  Table  41 
below. 


Table  41  -  Summary  of  Benefits  and  Costs  for 

Alternative  5,  Option  l  (1,000-Footer) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million/yr.) 

Total  Project 

8.8 

15.9 

7.1 

1.80 

Environmental  Features /Assessment  of  Plan  5  -  This  alternative,  the  first 
of  tii  ‘’navigation  to  the  Lower  Turning  Basin"  concepts,  features  a  \ew  chan¬ 
nel  through  Riverside  Park,  Ckiter  Harbor  navigation  improvements  including 
the  Inner  Harbor  Breakwater  to  protect  the  small-boat  marina,  and  channel 
enlargement  all  as  discussed  in  Alternatives  1-4.  Channel  enlargement, 
however,  would  only  be  to  below  the  21st  Street  bridge. 

Enlarging  the  east  bank  at  the  Lower  Turning  Basin  would  provide  easier 
turning  maneuverability  for  the  larger  vessels  negotiating  a  180°  turn  to 
head  downriver. 

The  amount  of  land  in  acres  that  would  be  converted  to  very  deep,  low  quality 
aquatic  habitat  via  bank  cuts  under  this  alternative  is  as  follows. 


Bank  Cut 

Option  1  : 

Option  2 

(Riverside  Park)  A 

5.40 

6.88 

C-2 

15.27 

15.84 

G-l 

5.20 

5.20 

D 

12.51 

12.51 

E-l 

6.54 

16.39 

E-2 

10.79 

16.39 
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A  transshipment  facility  would  provide  adequate  berthing  for  the  vessel  sizes 
under  study,  temporary  onshore  storage  of  material  in  open  stockpiles  and  a 
transportation  system  for  moving  the  material  upriver.  This  alternative 
would  provide  for  direct  shipment  to  21st  Street  and  transshipment  by  con¬ 
veyor  to  the  steel  plant. 

The  site  chosen  for  the  transshipment  facility  is  presently  owned  by  the  N&W 
Railroad.  Since  this  is  commercial/industrial  land,  no  major  impact  is 
expected.  There  would  be  noise  and  dust  associated  with  construction  and 
operation  of  the  facility  as  well  as  the  unsightliness  of  the  cargo 
stockpiles;  however,  in  an  industrial  area  such  as  this,  these  impacts 
should  be  negligible. 

The  impacts  of  the  conveyor  system  should  also  be  minimal  due  to  its  short 
length  (4,000  feet)  and  its  location  in  an  industrial  section  of  the  city. 

The  conveyor  would  begin  on  N&W  Railroad  property,  cross  the  river  and  ter¬ 
minate  on  U.S.  Steel  property.  Impacts  would  probably  be  limited  to  noise 
and  dust,  however,  the  land  would  be  used  more  intensively.  Direct  shipment 
to  21st  Street  in  Class  X  vessels  and  transshipping  to  U.S.  Steel  would  con¬ 
serve  vessel  fuel  oil.  Since  the  conveyor  would  be  above  ground,  it  may  have 
a  n native  aesthetic  impact,  especially  where  it  crosses  the  river. 

Evaluation  of  Alternative  5  -  Alternative  5  fulfills  the  planning  objec¬ 
tive  of  improving  Lorain  Harbor  for  navigation  by  Class  X  vessels  and  the 
annual  benefits  exceed  the  average  annual  cost  (B/C  >  i).  However,  under  the 
criteria  set  forth  in  the  "Digest  of  Water  Resources  Policies  and 
Authorities"  EP  1165-2-1,  28  September  1979,  paragraph  5-8d  states  that  pro¬ 
ject  optimization  occurs  when  "the  level  of  resource  use  best  satisfies  all 
constraints  while  maximizing  net  benefits  and  assuring  efficient  project 
operation."  Other  alternatives  in  this  study  assure  an  efficient  project 
operation  as  well  as  Alternative  5  and  also  have  higher  net  benefits.  This 
alternative  is  a  higher  cost  alternative  than  other  alternatives  studied.  It 
also  disrupts  existing  conditions  to  a  greater  extent.  Therefore  it  is 
concluded  that  Alternative  5  should  not  be  considered  further. 

ALTERNATIVE  6  (PARTIAL  TRANSSHIPMENT  WITH  NEW  HIGH-LEVEL  ERIE  AVENUE  BRIDGE) 

Description  of  Alternative  6  -  This  alternative  would  be  the  same  as 
Alternative  2  except  for  constructing  a  transshipment  facility  (construction 
Item  J)  and  conveyor  (Item  K)  at  the  2ist  Street  Bridge  instead  of  enlarging 
the  Upper  Turning  Basin  (Item  H)  and  replacing  the  2ist  Street  Bridge  (Item 
I).  Also  included  in  this  alternative  are  the  same  channel  enlargement  cuts, 
excluding  the  Riverside  Park  cut;  improvements  to  the  Lower  Turning  Basin  and 
transshipment  conveyor  facility  as  in  Alternative  5.  Construction  items 
included  in  this  alternative  are  shown  on  Plate  11. 


Cost  Estimate  for  Alternative  6  -  The  detailed  cost  estimate  for 
Alternative  6  Is  presented  in  Table  42.  The  apportionment  of  costs  to 
Federal  and  non-Federal  Interests  is  shown  in  Table  43.  Table  44  shows  the 
estimated  annual  project  costs  and  annual  charges  and  provides  a  breakdown  of 
the  Federal  and  non-Federal  share  of  the  costs  for  Alternative  6.  From  these 
tabulations,  it  is  seen  that  the  total  project  cost  including  land  acquisi¬ 
tion  is  $149.0  million  (Table  43);  the  total  investment  cost,  including 
interest  during  construction  is  $164.5  million  (Table  44);  and  the  total 
annual  charges  are  $13.6  million  (Table  44). 
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Table  W  -  Catlaata  ot  Navigation  Project  Coate  for 

Alternative  ft,  Option  _l  (1,000-foot  Vaaaala) 
(Hay  1980  Dollar*)  “ 


Itea 

Coats  (In  millions) 

t  Outer 
t  Harbor 

:Houth  or  Black  t  Aathlp  to 

tBivnr  to  AnahlptLowor  Turnlni 

i  Lower  fuming  Basin 
Baslntto  Upper  Turning  Basin 

itotal 

Costs 

Bridges  (ft.))* 

i 

t 

t 

39.6  i 

t 

I 

33.6 

Breakwaters  (2.9) 

i  2.8 

i 

t 

» 

2.8 

Bank  Cuts  ft  Deepening  (2. A,  3.4) 

<  3.1 

i 

12.9  i 

19.3 

I 

33.3 

Building  Deaolltlon  (3.4) 

I 

0.0  i 

.1 

I 

0.1 

Conveyors  (ft.l) 

t 

I 

17.3 

1 

17.3 

Ball  Facility  4  Ioprovsaents 

I 

t 

t 

Special  Purpose  Vessel  4  Facility 

: 

X 

X 

t 

Truck  Transfer  Facility  4  Roadway 

X 

1 

« 

Tunnel 

X 

t 

Utilities  (3.4,  4.1,  6.1) 

1 

.8  'i 

.2 

t 

1.0 

Subtotal  Direct  Costs 

i  3.9 

: 

49.3  i 

37.1 

1 

92.3 

Contractor's  Overhead  4  Profit 

t 

I 

t 

8  13  percent 

i 

X 

t 

13.8 

Subtotal  ! 

t 

l 

) 

t 

106.1 

Contingency  9  13  percent 

t 

X 

t 

15.9 

Subtotal 

t 

I 

t 

122.0 

Engineering  4  Design,  Supervision 

i 

1 

t 

4  Adaln.  8  13  percent 

t 

X 

t 

18.3 

Subtotal 

i 

l 

% 

140.3 

Land  (3.4,  4.3,  5.1) 

X 

ft. 6  t 

2.1 

i 

8.7 

Total  Navigation  Costs 

X 

_ 

X 

X 

t 

149.0 

*(  )  Indicates  Table  In  Appendix  A  detailing  those  costs  at  February  1979  price  levels. 
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Table  M'j  -  Apportionment  of  Total  Project  Coat  for 
Alternative  6,  Option  1  (1,000-Footer)!' 


Itea 

Federal 

Cos 

General 

Features 

(In  Million 

Single  User 
Features*' 

*) 

t  Total 

:  Non-Federal 

Total 

Project 

Costs 

Bridge a 

33.6 

33.6 

Breakwaters 

2.8 

2.8 

Bank  Cuts  A  Deepening 

23.8 

9.7 

9.7 

33.3 

Building  Demolition 

0.1 

0.1 

0.1 

Conveyors 

17.3 

17.3 

17.3 

Ball  Facility  A  Improvements 

Special  Purpose  Vessel  A  Facility 

! 

Truck  Transfer  Facility  A  Roadway 

Tunnel 

; 

Utilities 

0.7 

0.3 

1.0 

1.0 

Subtotal 

64.2 

0.7 

27.4 

28.1 

92.3 

Contractor's  Overhead  A  Profit 

§  15  percent 

J 

9.6 

0.1, 

t 

4.1 

4.2 

13.8 

Subtotal 

73.8 

0.8 

31.5 

32.3 

106.1 

Contingency  9  15  percent 

11.1 

0.1 

4.7 

4.8 

15-9 

Subtotal 

84.9 

0.9 

36.2 

37.1 

122.0 

Engineering  A  Design,  Supervision 

A  Admin.  9  IS  percent 

12.8 

0.1 

3.4 

3.5 

18.3 

Subtotal 

97.7 

1.0 

41.6 

42.6 

140.3 

Lands 

0.0 

6.6 

2.1 

8.7 

8.7 

Total 

97.7 

7.6 

43.7 

31.3 

149-0 

1/  Cost  estimates  baaed  on  design  work  done  by  Michael  Baker  Jr-  Inc. ,  and  updated  to  Hay  i960 
price  levels • 

2/  Upstream  of  American  Shipbuilding,  U.S.  Steel  vould  be  the  only  user  of  1,000-foot  vesaels. 
~  Therefore,  coats  of  all  lnprovamenta  upatreaia  of  AaShlp  would  be  coat  ahared  SO  percent 
Federal  and  SO  percent  non-Fedaral. 
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Table  HH  ~  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  6,  Option  li/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

Total  Project  Cost,  Excluding  Lands 

140.3 

Interest  During  Construction 

15.5 

Lands 

8.7 

Total  Investment,  Including  Lands 

164.5 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

12.1 

Amortization 

0.3 

Operation  and  Maintenance 

0.9 

Future  Replacements!/ 

0.3 

Total  Annual  Charge 

13.6 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST 

\ 

Total  Project  Cost 

97.7 

Interest  During  Construction 

10. 

Total  Investment 

108.5 

ANNUAL  CHARGES 

Interest 

t 

8.0 

Amortization 

0.2 

Maintenance 

0.5 

Total  Annual  Charges 

8.7 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

42.6 

Interest  During  Construction 

4.7 

Lands 

8.7 

Total  Investment  Including  Lanas 

56.0 

ANNUAL  CHARGES 

Interest 

4.1 

Amortization 

0.1 

Maintenance 

0.4 

Future  Replacements!/ 

0.3 

Total  Annual  Charges 

4.9 

y  7-3/8  percent  interest  rate,  50-year  life;  amortization  factor  is  .07591. 
2/  Future  replacements  consist  of  the  present  value  of  future  investments  in 
liraited-life-cycle  plan  components 


Economic  Evaluation  of  Alternative  6  -  The  detailed  discussion  on  the 
projected” benefits  that  would  be  realized  from  implementation  of  Alternative 
6  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  pavings,  (2) 
future  vessel  launching  costs  avoided,  and  (3)  advance  replacements.  From 
Table  B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  6 
is  $16,000,000.  The  net  benefit  is  $2,400,000  and  the  B/C  ratio  is  1.18.  A 
summary  of  annual  charges,  annual  benefits,  net  benefits  and  benefit-to-cost 
ratio  is  shown  in  Table  45  below. 

Table  45  -  Summary  of  Benefits  and  Costs  for 

Alternative  6,  Option  1  (1,000-Footer) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million/yr.) 

Total  Project 

13.6 

16.0 

2.4 

1.18 

Environmental  Features/Assessment  of  Plan  6  -  The  features  of  this  alter¬ 
native  have  been  previously  discussed  as  follows: 


Enlarge  or  Reorient  Outer  Harbor  Entrance 
Replace  Erie  Avenue  Bridge  with  a  Higher  Structure 
Enlarge  Channel 
Enlarge  Lower  Turning  Basin 
Construct  Conveyor  Transfer  Facility  Below 
21st  Street 

Construct  Conveyor  System  Upriver  from 
21st  Street 


Alternative  1 
Alternative  2 
Alternative  1 
Alternative  5 

Alternative  5 

Alternative  5 


Evaluation  of  Alternative  6  -  Alternative  6  fulfills  the  planning 
objective  of  improving  Lorain  Harbor  for  navigation  by  Class  X  vessels  and 
the  annual  benefits  exceed  the  average  annual  cost  (B/C  >  1);  however,  under 
the  criteria  set  forth  in  the  'Digest  of  Water  Resources  Policies  and 
Authorities"  EP  1165-2-1,  28  September  1979,  paragraph  5-8d  states  that  pro¬ 
ject  optimization  occurs  when  "the  level  of  resource  use  best  satisfies  all 
constraints  while  maximizing  net  benefits  and  assuring  efficient  project 
operation."  Other  alternatives  studied  also  provide  an  efficient  project 
operation  and  have  significantly  higher  net  benefits.  Alternative  6  is  also 
a  higher  cost  alternative  than  other  alternatives  studied,  and  it  also 
disrupts  existing  conditions  to  a  greater  extent  than  others.  Therefore  it 
is  concluded  that  Alternative  6  should  be  considered  further. 


ALTERNATIVE  7  (PARTIAL  TRANSSHIPMENT  WITH  NEW  MOVABLE  ERIE  AVENUE  BRIDGE) 

Description  of  Alternative  7  -  This  alternative  would  be  identical  to 
Alternative  6  in  all  ways  except  that  the  Erie  Avenue  Bridge  would  be 
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replaced  with  a  movable  bridge.  This  bridge  would  have  the  same  features  as 
the  new  Erie  Avenue  Bridge  described  in  Alternative  3.  Construction  items 
included  in  this  alternative  are  shown  in  Plate  12. 

Cost  Estimate  for  Alternative  7  -  The  detailed  cost  estimate  t  >r 
Alternative  7  is  presented  in  Table  46.  The  apportionment  of  costs  to 
Federal  and  non-Federal  interests  is  shown  in  Table  47.  Table  48  shows  the 
estimated  annual  project  costs  and  annual  charges  and  provides  a  breakdown  of 
the  Federal  and  non-Federal  share  of  the  costs  for  Alternative  7.  From  these 
tabulations,  it  is  seen  that  the  total  project  cost  including  land  acquisi¬ 
tion  is  $120.0  million  (Table  47);  the  total  investment  cost,  including 
interest  during  construction  is  $132.7  million  (Table  48);  and  the  total 
annual  charges  are  $11.1  million  (Table  48). 
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Table 'fC  -  littuti  of  Navigation  Froject  Coats  for 

j  Alternative  7,  Option  l  (1,000-foot  Vaasa la) 
(Nay  1980  Dollar*) 


Itao 


Outar  :Nouth  of  Black 


Aaahlp  to 


Coat*  (In  Billions) 
t  Lower  turning  Baa  In 


l 

lrldges  (4.2)*  t 

Z 

t  18.9 

x  t 

i  s 

s 

t 

18.9 

2.8 

j 

t  s 

I 

2.8 

Bank  Cut*  6  Deepening  (2.4,  3.4)  > 

3.1 

12.9 

t  19.3  t 

f 

33.3 

Building  Daaolltlon  (3.4)  i 

:  0.0 

1  *1  t 

t 

0.1 

Convayora  (i.l)  l 

1 

t  17.3  « 

t 

17.3 

Ball  Facility  4  laproveaant* 

t 

l  » 

t 

Special  Furpoaa  Vassal  4  Facility  : 

Z 

t  s 

X 

Truck  Transfer  Facility  t  Roadway  : 

s 

:  s 

s 

Tunnel  t 

t 

x  : 

X 

Utilities  (3.4,  4.2,  6.1)  t 

t  .4 

z.  .3  x 

: 

0.7 

Subtotal  Direct  Costs  « 

5.9 

:  32.2 

t  37.2  t 

t 

73.3 

Contractor's  Ovsrhaad  4  Froflt  l 

9  IS  percent  i 

X 

a 

t  X 

X  s 

t 

X 

11.3 

Subtotal  •  I 

( 

: 

j  *  ; 

86.6 

Contingency  9  IS  percent  t 

a 

s  t 

t 

13.0 

Subtotal  i 

I 

:  t 

x 

99.6 

Engineering  4  Design,  Supervision  : 

4  Adaln.  9  IS  percent  : 

: 

X 

x  t 

t  t 

• 

z 

14.9 

Subtotal  i 

x 

t  t 

z 

114.3 

Land  (3.4,  4.2,  6.1)  i 

Total  Navigation  Costs  s 

♦ 

i  8.6 

z 

z 

X  2.1  i 

z  t 

Z  f  s 

x  X 

X 

8 

a 

z 

3.3 

120.0 

V  /  in  Appendix  a  detailing  these  coats 

at  rebruary  i*»/y  price  levels. 

Total  Coata 
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Tabic  -  Apport lonment  of  Total  Project  Cost  for 
Alternative  7,  Option  l  ( 1 ,000-Footer)iV 


Federal 

Cote  (tn 

Hill  Ions) 

i  Total 

Item 

General 

Features 

Single  User  :  Total 

Features!^  :  Non-Federal 

:  Protect 
Costs 

Bridges 

10.9 

: 

: 

l  18.9 

Breakwaters 

2.8 

j 

i  2.8 

Bank  Cuts  &  Deepening 

2S.8 

9.7  t 

9.7 

:  35.5 

Building  Demolition 

0.1  : 

0.1 

i  0.1 

Conveyors 

17.3  s 

17.3 

t  17.3 

Ball  Facility  &  Improvements 

1 

Special  Purpose  Vessel  4  Facility 

* 

Truck  Transfer  Facility  &  Roadway 

J 

Tunnel 

1 

t 

Utilities 

0.4 

0.3  : 

0.7 

i  0.7 

Subtotal 

A7.S 

0.4 

27.4  : 

27.8 

:  73.3 

Contractor's  Overhead  4  Profit 

9  IS  percent 

7.1 

•’If 

t 

4.1  : 

4.2 

:  11.3 

Subtotal 

5A.6 

O.S 

31.5  ; 

32.0 

:  86.6 

Contingency  9  IS  percent 

8.2 

0.1 

4.7 

4.8 

t  13.0 

Subtotal 

62.8 

0.6 

36.2  : 

36.8 

t  99.6 

Engineering  6  Design,  Supervision 
A  Admin.  9  IS  percent 

9.4 

0.1 

s 

5.4  : 

3.5 

:  14.9 

Subtotal 

72.2 

0.7 

41.6  : 

42.3 

!  114.5 

Lands 

0.0 

3.4 

2.1  : 

5.5 

:  3.5 

Toni 

72.7 

4.1 

43.7  : 

47.8 

120.0 

Cost  estimates  based  on  design 

work  done  by  Michael 

Baker 

Jr.  Inc., 

and  updated 

to  Hay  1980 

price  level*. 

.1/  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1,000-foot  vessels. 
Therefore,  costs  of  all  Improvement*  upstream  of  AmShlp  would  be  coat  shared  SO  percent 
Federal  and  SO  percent  non-Federal. 
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Table  fft  -  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  7,  Option  l?/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

• 

Total  Project  Cost,  Excluding  Lands 

114.5 

Interest  During  Construction 

12.7 

Lands 

5.5 

Total  Investment,  Including  Lands 

132.7 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

9.8 

Amortization 

0.3 

Operation  and  Maintenance  • . 

Future  Replacements?/  1 

0.7 

0.3 

Total  Annual  Charge 

• 

11.1 

FEDERAL  SHARE 

I 

TOTAL  INVESTMENT  COST  J 

Total  Project  Cost 

72.2 

Interest  During  Construction 

8.0 

Total  Investment 

80.2 

ANNUAL  CHARGES 

Interest 

t 

5.9 

Amortization 

0.2 

Maintenance 

0.5 

Total  Annual  Charges 

6.6 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

42.3 

Interest  During  Construction 

4.7 

Lands 

5.5 

Total  Investment  Including  Lands 

52.5 

ANNUAL  CHARGES 

Interest 

3.9 

Amortization 

0.1 

Maintenance 

0.2 

Future  Replacements?./ 

0.3 

Total  Annual  Charges 

4.5 

1/  7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  is  .07591 
2/  Future  replacements  consist  of  the  present  value  of  future  Investments  in 
limited-life-cycle  plan  components . 
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Economic  Evaluation  of  Alternative  7  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
7  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  (2) 
future  vessel  launching  costs  avoided,  and  (3)  advance  replacements.  From 
Table  B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  7 
is  $16,000,000.  The  net  benefit  is  $4,900,000  and  the  B/C  ratio  is  1.44.  A 
summary  of  annual  charges,  annual  benefits,  net  benefits  and  benefit-to-cost 
ratio  is  shown  in  Table  49  below. 

Table  49  -  Summary  of  Benefits  and  Costa  for  Alternative  7 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million/yr.) 

Total  Project 

11.1 

16.0 

4.9 

1.44 

Environmental  Features/Assessment  of  Plan  7  -  The  environmental  effects 
of  Alternative  ?  would  be  identical  to  Alternative  6,  except  the  Erie  Avenue 
Bridge  (construction  Item  C  for  Alternative  6)  would  be  replaced  with  a  new 
movable  bridge  (construction  Item  D).  The  impacts  for  the  movable  bridge 
were  previously  discussed  for  Alternative  3. 

Evaluation  of  Alternative  7  -  Alternative  7  fulfills  the  planning 
objective  of  improving  Lorain  llarbor  for  navigation  by  Cla3s  X  vessels  and 
the  average  annual  he-efits  exceed  the  average  annual  costs  (B/C  >  1); 
however,  under  the  c  teria  set  forth  in  the  "Digest  of  Water  Resources 
Policies  and  Authorities"  EP  1165-2-1,  28  September  1979,  paragraph  5-8d 
states  that  project  optimization  occurs  when  "the  level  of  resource  use  best 
satisfies  all  constraints  while  maximizing  net  benefits  and  assuring  effi¬ 
cient  project  operation."  Since  other  alternatives  studied  meet  the  naviga¬ 
tion  objective,  assure  an  efficient  project  operation,  are  less  costly  to 
construct  than  Alternative  7,  have  significantly  higher  net  benefits,  and  are 
less  disruptive  to  the  community,  Alternative  7  will  not  be  considered 
further. 

ALTERNATIVE  8  (PARTI A'  TRAN  PMF.NT  WITH  TUNNEL  REPLACEMENT  OF  ERIE  AVENUE 
BRIDGE) 

Description  of  Alternative  8  -  This  alternative  is  identical  to 
Alternatives  6  and  7  except  that  the  Erie  Avenue  Bridge  would  be  replaced 
with  a  tunnel  under  the  Black  River  (construction  Item  E).  The  tunnel  would 
have  the  same  features  as  the  nel  described  in  Alternative  4. 

Construction  items  included  this  alternative  are  shown  in  Plate  13. 
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Cost  Estimate  for  Alternative  8  -  The  detailed  cost  estimate  for 
Alternative  8  is  presented  in  Table  50.  The  apportionment  of  costs  to 
Federal  and  non-Federal  interests  is  shown  in  Table  51.  Table  52  summarizes 
the  estimated  annual  project  costs  and  annual  charges  and  provides  a  break¬ 
down  of  the  Federal  and  non-Federal  share  of  the  costs  for  Alternative  8. 

From  these  tabulations,  it  is  seen  that  the  total  project  cost  including  land 
acquisition  is  $183.5  million  (Table  51);  the  total  investment  cost, 
including  interest  during  construction  is  $196.5  million  (Table  52);  and  the 
total  annual  charges  are  $16.4  million  (Table  52). 


Table  Jo  -  Estimate  of  Navigation  Project  Coata  for 

Alternative  8,  Option  1  (1,000-foot  Vaaaala) 
(Hay  1980  Dollara) 


■ridges 

Iraakwatara  (2.4)* 
lank  Cuts  4  Deepening  (2.4,  3.4) 
Building  Oaaolltlon  (3.4) 
Conveyors  (6.1) 

Ball  Facility  &  Improvements 
Spactal  Purpose  Vaasa 1  4  Facility 
Truck  Tranafar  Facility  &  Roadway 
Tunnel  (5-1) 

Utilities  (3-4.  4.2,  6.1) 

Subtotal  Direct  Coats 

Contractor's  Overhead  6  Profit 
f  13  percent 

Subtotal  * 

Contingency  9  13  percent 

Subtotal 

Engineering  &  Design,  Supervision 
4  Adaln.  9  IS  percent 

Subtotal 

Land  (3.4,  4.1.  6.1) 

Total  Navigation  Costs 

»(~7 ~THaim>VTaBTe~  Id  App'eriaix" 


Harbor 


Mouth  of  Black 
River  to  Anahit 


Costs  (In  ■tlltons} 


TabU  51  -  Apportionment  of  Total  Project  Coat  for 
Alternative  8.  Option  1  (l,000-Footer)i/ 


l  Federal 

- 

Cost  ( In  Millions) 

.  '  Total 

Item 

General  t 
Feature*  t 

Single  Ueer  : 
Featureel'  t 

Total 

Non-Federal 

t  Project 
s  Costs 

Bridges 

3 

t 

Breakwaters 

2.8 

1 

i  2.8 

Bank  Cuts  A  Deepening 

2S.8 

1 

9.7  « 

9.7 

i  35.5 

Building  Demolition 

t 

0.1  i 

0.1 

i  0.1 

Conveyors 

1 

17.3  i 

17.3 

t  17.3 

Ball  Facility  &  Improvements 

1 

Special  Purpose  Vessel  A  Facility 

i 

1 

Truck  Transfer  Facility  A  Roadway 

1 

Tunnel 

S8.8 

1 

<  38.8 

Utilities 

t 

1.4 

0.3  : 

1.7 

i  1.7 

Subtotal 

87.4 

1.4  t 

27.4  i 

27.8 

i  116.2 

Contractor's  Overhead  A  Profit 

Q  IS  percent 

13.1 

0.2  t 

4.1  t 

4.3 

t  17.4 

Subtotal  1 

100.  s 

1.6  t 

31.5  t 

33.1 

i  133.6 

Contingency  8  IS  percent 

• 

15.1 

0.2  t 

4.7  t 

4.9 

i  20.0 

Subtotal 

115.6 

1.8  i 

36.2  t 

38.0 

t  133.6 

Engineering  A  Design,  Supervision 
A  Admin.  9  15  percent 

17.3 

1 

0.3  i 

3.4  j 

3.7 

t  23.0 

Subtotal 

132.9 

2.1  « 

41.6  > 

43.7 

t  176.6 

Lends 

0.0 

4.8  i 

2.1  i 

6.9 

:  6.9 

Total 

132.9 

6.9  i 

t 

43.7  : 

50.6 

t  183.3 

TT  Coat  estimates  based  on  design  work  dona  by  Michael  Baker  Jr.  Inc.,  and  updated  to  May  1980 
price  levels. 


2/  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1,000-foot  vessels. 
”  Therefore,  costs  of  all  Improvements  upstream  of  AaShlp  would  be  cost  shared  SO  percent 
Federal  and  SO  percent  non-Federal. 
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Table  52 


Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  8,  Option  li/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

Total  Project  Cost,  Excluding  Lands 

176.6 

Interest  During  Construction 

13.0 

Lands 

6.9 

Total  Investment,  Including  Lands 

» 

:  196.5 

ANNUAL  CHARCES  FOR  THE  PROJECT 

t 

i 

: 


Interest 

14.5 

Amortization 

0.4 

Operation  and  Maintenance  ;! 

1.2 

Future  Re placement si/  ! 

0.3 

Total  Annual  Charge 

16.4 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  \ 

Total  Project  Cost 

132.9 

Interest  During  Construction 

9.8 

Total  Investment 

142.7 

ANNUAL  CHARGES 

Interest 

10.5 

Amortization 

0.3 

Maintenance 

0.5 

Total  Annual  Charges 

11.3 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

43.7 

Interest  During  Construction 

3.2 

Lands 

6.9 

Total  Investment  Including  Lands 

53.8 

ANNUAL  CHARGES 

Interest 

4.0 

Amortization 

0.1 

Maintenance 

0.7 

Future  Replacements!.' 

0.3 

Total  Annual  Charges 

5.1 

i/  7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  is  .07591 
2/  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  8  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
8  is  presented  in  Appendix  B  -  Economic  Evaluation  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  (2) 
future  vessel  launching  costs  avoided,  and  (3)  advance  replacements.  From 
Table  B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  7 
is  $16,700,000.  The  net  benefit  is  $300,000  and  the  B/C  ratio  is  1.02.  A 
summary  of  annual  charges,  annual  benefits,  net  benefits  and  benef it-to-cost 
ratio  is  shown  in  Table  53  below. 

Table  53  -  Summary  of  Benefits  and  Costs  for 

Alternative  8,  Option  1  (1,000-Footer) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net 

Average 

Annual 

Benefits 

Benefit/Cost 

Ratio 

($  million/yr.) 

($  million/yr.) 

($  million/yr. ) 

Total  Project 

16.4 

16.1 

-  .3 

0.98 

Environmental  Features/Assessment  of  Plan  8  -  The  features  of  this  alter- 
native  have  been  previously  discussed  as  follows: 


Enlarge  or  Reorient  Outer  Harbor  Entrance 
Replace  Erie  Avenue  Bridge  with  Tunnel  under  River 
Enlarge  Channel 
Enlarge  Lower  Turning  Basin 
Construct  Conveyor  Transfer  Facility  Below 
21st  Street 

Construct  Conveyor  System  Upriver  from 
21st  Street 


Alternative  1 
Alternative  4 
Alternative  1 
Alternative  5 

Alternative  5 

Alternative  5 


Evaluation  of  Alternative  8  -  Alternative  8  fulfills  the  planning 
objective  of  improving  Lorain  Harbor  for  navigation  by  Class  X  vessels. 
However,  the  annual  benefits  do  not.  exceed  the  average  annual  costs.  It  is 
the  policy  of  the  Corps  of  Engineers  not  to  recommend  projects  for  implemen¬ 
tation  where  costs  for  the  project  exceed  the  benefits  that  would  be  realized 
unless  there  are  overriding  considerations  of  environmental  quality  or  social 
impacts  warranting  a  departure  from  economic  decisions.  Alternative  8  does 
not  exhibit  any  such  overriding  considerations.  Therefore  since  Alternative 
8  does  not  exhibit  economic  efficiency,  it  cannot  be  recommended  for 
implementation. 

INTRODUCTION  TO  "TRANSSHIPMENT  FROM  LAKEFRONT”  ALTERNATIVES 


The  preceding  eight  alternatives  would  provide  for  movement  of  iron  ore  in 
1,000-foot  vessels  directly  to  the  U.S.  Steel  plant  on  the  Black  River 
(Alternatives  1  through  4)  or  upriver  to  the  21st  Street  Bridge  in 
1,000-footers  and  transshipment  therefrom  to  the  U.S.  Steel  plant 
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(Alternatives  5  through  8).  As  was  shown  during  the  discussion  of  these 
eight  alternatives,  navigation  improvements  on  the  Black  River  would  be  very 
expensive  and  not  highly  cost  effective. 

In  an  attempt  to  reduce  the  project  first  costs,  a  range  of  alternatives  that 
would  provide  access  to  the  lakefront  harbor  for  1,000-foot  vessels  and 
transshipment  upriver  by  various  modes  were  also  evaluated.  Four  of  these 
alternatives  (Alternatives  S  through  12)  would  provide  improvement  to  the 
harbor  entrance  and  delivery  of  iron  ore  from  a  lakefront  transshipment 
facility  to  the  U.S.  Steel  plant  by  conveyor,  special  service  vessel,  train, 
or  truck  for  Alternatives  9  through  12,  respectively.  Alternatives  13 
through  16  would  incorporate  the  same  features  as  Alternatives  9  through  12, 
and  would  also  include  improvements  at  the  mouth  of  the  Black  River  to  Erie 
Avenue  Bridge  for  1,000-footers  at  the  AmShip  facility.  Alternatives  9 
through  16  are  discussed  below. 

ALTERNATIVE  9  (LAKEFRONT  TRANSSHIPMENT  -  CONVEYOR  UPRIVER) 

Description  of  Alternative  9  -  This  is  the  first  of  several  alternatives 
that  would  provide  for  movement  of  iron  ore  upriver  to  the  U.S.  Steel  plant 
from  a  transshipment  facility  capable  of  accommodating  1,000-foot  vessels, 
located  immediately  westerly  of  the  mouth  of  the  Black  River.  This  alter¬ 
native  would  improve  harbor  entrance  conditions  to  permit  safe  and  efficient 
operation  of  1,000-foot  vessels  to  the  lakefront,  and  provide  a  transshipment 
facility  for  delivery  of  iron  ore  to  U.S.  Steel  by  conveyor.  Construction 
items  included  in  this  alternative  are  shown  on  Plate  14. 

Lakefront  navigation  improvements  would  include  maintaining  the  existing 
river  channel  entrance,  removing  a  600-foot  section  of  the  East  Breakwater 
and  lengthening  by  600  feet  the  Outer  Breakwater  (construction  Item  A).  The 
Outer  Harbor  area  would  be  deepened  by  approximately  3  feet. 

This  alternative  would  use  an  existing  but  inactive  coal  slip  for  the 
berthing  area  for  the  transshipment  facility.  This  area  of  the  Outer  Harbor 
is  sufficient  to  accommodate  the  transshipment  facility  for  Alternative  9  and 
the  Lakefront  transshipment  facility  recently  constructed  by  Republic  Steel 
Corporation  that  serves  its  Cleveland  and  hinterland  plants.  The  east  pier 
of  the  coal  slip,  selected  as  the  wharf  for  the  proposed  transshipment 
facility  (construction  Item  L)  would  require  renovation  and  structural  modi¬ 
fications  to  render  it  suitable  for  a  docking  facility.  The  coal  slip  area 
would  also  require  dredging  to  enable  berthing  of  1,000-foot  vessels.  For 
this  alternative,  a  conveyor  system  would  be  used  to  transport  the  off-loaded 
iron  ore  upriver  to  the  U.S.  Steel  Plant  (construction  Item  M) .  The  system 
would  be  fed  by  a  dock  hopper  constructed  on  the  east  pier  which  would 
receive  the  shipments  and  direct  the  material  flow  to  a  transfer  station  for 
subsequent  routing  to  a  storage  area  or  direct  movement  upriver. 

Approximately  1,500  lineal  feet  of  tunnel  construction  would  be  required  to 
bypass  Republic's  pellet  storage  piles  and  an  additional  30  lineal  feet  of 
tunnel  would  be  necessary  to  pass  a  below-grade  rail  crossing.  The  conveyor 
system  would  meander  upriver,  pass  beneath  the  approach  ramp  to  the  21st 
Street  Bridge  and  terminate  at  U.S.  Steel.  Elevated  structures  would  be 
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required  to  bridge  East  Ninth  Street  and  the  N&W  Railroad  tracks.  The  con¬ 
veyor  would  be  enclosed  for  safety  and  to  diminish  noise  and  air  pollution. 
Dust  collection  systems  would  be  provided  at  transfer  points. 

Cost  Estimate  for  Alternative  9  -  The  summary  cost  estimate  of  principal 
project  features  for  Alternative  9  is  presented  in  Table  54.  Table  55  shows 
the  apportionment  of  costs  to  Federal  and  non-Federal  interests  and  Table  56 
presents  a  summary  of  the  annual  charges  for  Alternative  9.  From  these 
tabulations,  it  is  seen  that  the  total  project  cost  including  land  acquisi¬ 
tion  is  $60.2  million  (Table  55);  the  total  investment  cost,  including 
interest  during  construction  is  $64.5  million  (Table  56);  and  the  total 
annual  charges  are  $5.7  million  (Table  56). 


Table  5*t  -  Estimate  of  Navigation  Project  Coats  for 

Alternative  9,  Option  (1,000-foot  Vaaaela) 
(May  1980  Dollara) 


l  Coats  (In  Billions) 

I  Outer  :Mouth  of  Black  :  Aashlp  to  l  Lower  Turning  Basin  : 

:  Harbor  :Rlver  to  AaahlpiLower  Turning  Basin: to  Upper  Turning  Basln:Total  Coats 


Bridges 

Breakwaters  (1.4)* 

Bank  Cuts  &  Deepening  (2.4,  3.4) 
Building  Denolltlon 
Conveyors  (6-2) 

Ball  Facility  6  Improvements 
Special  Purpose  Vessel  &  Facility 
Truck  Transfer  Facility  &  Roadway 


Utilities  (6.2) 

Subtotal  Direct  Costs  l 

Contractor's  Overhead  &  Profit 
8  13  percent 

Subtotal 

Contingency  8  13  percent 
Subtotal 

Engineering  &  Design,  Supervision 
f.  Admin.  8  IS  percent 


Subtotal 


Land  (3.4,  4.2,  6.1) 
Total  Navigation  Costs 


*(  )  Indicates  Table  In  Appendix  A  detailing  theaa  costs  at  February  1979  price  levels 


Table  W  -  Apportionment  of  Total  Project  Cost  for 
Alternative  9,  Option  1  (1, 000-Footer)!/ 


Costs 

in  Millions 

Total 

Project 

Item 

Federal 

Non-Federali/ 

Costa 

Bridges 

Breakwaters 

2.8 

2.8 

Bank  Cuts  &  Deepening 

3.6 

3.6 

Building  Demolition 

Conveyors 

1 

32.1 

32.1 

Rail  Facility  &  Improvements 

Special  Purpose  Vessel  &  Facility 

( 

Truck  Transfer  Facility  &  Roadway 

Tunnel 

Utilities 

0.3 

0.3 

Subtotal 

6.4 

32.4 

38.8 

Contractor's  Overhead  &  Profit 
@  15  percent 

l 

1.0 

4.8 

5.8 

Subtotal 

7.4 

37.2 

44.6 

Contingency  @  15  percent 

1.1 

5.6 

6.7 

Subtotal 

8.5 

42.8 

51.3 

Engineering  &  Desi^..,  Supervision 
&  Admin.  @  15  percent 

1.3 

6.4 

7.7 

Subtotal 

9.8 

49.2 

59.0 

Lands 

0.0 

1.2 

1.2 

Total  Project  Cost 

9.8 

50.4 

60.2 

_l7~Cost  estimates  based  on  design  work  done  by  Michael  Baker  Jr.  Inc.,  and 


updated  to  May  1980  price  levels. 
2/  Costs  for  transshipment  facility. 
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Tabic  56  —  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  9,  Option  l!/ 


I  tern 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

Total  Project  Cost,  Excluding  Lands 

59.0 

Interest  During  Construction 

A. 3 

Lands 

1.2 

Total  Investment,  Including  Lands 

6A.5 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

A. 8 

Amortization 

0.1 

Operation  and  Maintenance 

0.3 

Future  Replacements!./ 

0.5 

Total  Annual  Charge 

5.7 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST 

> 

t 

Total  Project  Cost 

9.8 

Interest  During  Construction 

0.7 

Total  Investment 

10.5 

ANNUAL  CHARGES 

Interest 

0.8 

Amortization 

0.0 

Maintenance 

O'.  3 

Total  Annual  Charges 

1.1 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

A9.2 

Interest  During  Construction 

3.6 

Lands 

1.2 

Total  Investment  Including  Lands 

5A.0 

ANNUAL  CHARCES 

Interest 

A.O 

Amortization 

0.1 

Maintenance 

0.0 

Future  Replacements!./ 

0.5 

Total  Annual  Charges 

A. 6 

!/  7-3/8  percent  interest  rate,  50-year  life;  amortization  factor  is  .07591 
2]  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  9  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
9  1 s  presented  in  Appendix  B  -  Economic  Evaluation.  The  only  benefit  cate¬ 
gory  applicable  to  this  alternative  is  iron  ore  transportation  savings.  From 
Table  B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  9 
is  $15,800,000.  The  net  benefit  is  $10,100,000  and  the  B/C  ratio  is  2.78.  A 
summary  of  annual  charges,  annual  benefits,  net  benefits  and  beneflt-to-cost 
ratio  is  shown  in  Table  57  below. 


Table  57  -  Summary  of  Benefits  and  Costs  for 

Alternative  9,  Option  1  (1,000-Footer) 


Average 

Annual 

Average 

Annual 

Net 

Average 

Annual 

Benefit/Cost 

Charges 

Benefits 

Benefits 

Ratio 

Total  Project 

($  million/yr. ^ 

5.7 

($  million/yr.) 

15.8 

($  million/yr.) 

10.1 

2.78 

Environmental  Featurea/Assesament  of  Plan  9  -  With  this  alternative,  the 
Outer  Harbor  would  be  improved  as  discussed  in  Alternative  1. 

This  is  the  first  of  the  alternatives  which  would  provide  for  navigation  to 
the  lakefront  and  transshipment  upriver  to  U.S.  Steel.  These  alternatives 
would  result  in  a  minimal  saving  of  fuel  oil,  since  vessels  would  not  have  to 
make  their  way  up  the  3-mile  river  channel  to  U.S.  Steel. 

A  lakefront  transshipment  facility  has  been  built  by  Republic  Steel 
Corporation  and  serves  as  a  Taconite  terminal  in  Lorain  Harbor  at  the  mouth 
of  the  Black  River.  The  conveyor  system  meandering  upriver  to  U.S.  Steel 
from  the  coal  dock  immediately  west  of  the  mouth  of  the  Black  River  would 
pass  through  primarily  commercial  and  industrial  land;  therefore,  environmen¬ 
tal  impacts  would  be  minimal.  The  conveyor  would  require  elevated  structures 
to  bridge  across  East  9th  Street  and  to  bridge  over  the  N&W  Railroad  tracks. 
This  could  create  a  negative  aesthetic  impact,  since  the  conveyor  would  be  in 
plain  view.  At  ground  level,  the  conveyor  would  be  enclosed  by  a  prefabri¬ 
cated  metal  building  for  safety  and  to  diminish  noise  and  air  pollution. 

Dust  collection  systems  would  be  provided  at  each  transfer  point. 

Evaluation  of  Alternative  9  -  Alternative  9  is  the  first  of  the  lakefront 
transshipment  alternatives.  It  involves  the  construction  of  a  lakefront 
transshipment  facility  and  an  upriver  conveyor  system.  This  alternative  has 
the  second  highest  net  benefits  ($10,100,000)  and  the  second  best  benefit-to- 
cost  ratio  (2.78)  of  any  of  the  alternatives. 

Construction  of  a  transshipment  facility  and  any  means  of  upriver  transship¬ 
ment  would  be  the  responsibility  of  local  interests.  Therefore,  this  report 
does  not  attempt  to  determine  what  upriver  transshipment  mode  should  be 
utilized.  The  analysis  performed  does  show  lakefront  transshipment  to  be  the 
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most  economically  efficient  concept  (maximum  net  benefits  and  greatest  B/C 
ratios),  and  the  four  transshipment  alternatives  investigated  (Alternatives 
9-12)  all  appear  to  be  environmentally,  financially,  and  institutionally 
feasible.  Which  of  those  four  alternatives  that  should  be  considered  in 
greater  detail  in  Stage  3  will  be  discussed  with  local  officials  and  industry 
representatives  at  a  workshop  to  be  held  at  the  start  of  Stage  3. 

This  alternative  would  require  the  acquisition  of  land  or  rights-of-way  for 
the  conveyor  for  the  3-mile  length  of  the  Black  River.  It  would  also  require 
modifications  to  U.S.  Steel's  present  method  of  receipt  of  iron  ore. 

It  is  concluded  that  Alternative  9  warrants  further  consideration  as  the 
selected  plan  for  commercial  navigation  improvements,  contingent  upon  the 
expressed  desire  of  local  interests.  Therefore,  Alternative  9  will  be  pre¬ 
sented,  along  with  Alternatives  10,  11,  and  12,  to  workshop  participants  as 
one  of  the  possible  alternatives  to  be  investigated  in  greater  detail  in 
Stage  3.  If  local  interests  desire  further  consideration  of  Alternative  9, 
it  will  be  carried  into  Stage  3. 

ALTERNATIVE  10  (LAKE FRO NT  TRANSSHIPMENT  -  VESSEL  UPRIVER) 

Description  of  Alternative  10  -  This  alternative  would  be  identical  to 
Alternative  9  in  all  ways  but  one.  In  lieu  of  the  conveyor  sy: tem 
(construction  Item  M),  an  upriver  special  purpose  vessel  facility  would  be 
constructed  (construction  Item  N).  The  special  purpose  vessel  would  be  a 
highly  maneuverable  craft  suitable  for  river  navigation  as  well  as  open-lake 
navigation.  This  self-unloading  vessel  would  have  a  cargo  capacity  of 
approximately  20,000  tons.  The  berthing  facility  for  this  vessel  would  be 
constructed  on  the  west  bank  of  the  Black  River  just  upstream  from  Erie 
Avenue.  A  turning  basin  would  also  be  constructed  at  this  point  to  enable 
the  vessel  to  turn  around. 

The  facility  would  include  a  ship  loader  which  would  be  capable  of  loading 
the  special  purpose  vessel  at  a  rate  of  2,500  tons  per  hour.  Conveyors 
between  the  Lakefront  transshipment  area  and  the  special  purpose  vessel 
facility  would  be  constructed  to  move  material.  To  meet  the  annual  antici¬ 
pated  throughput  of  8,000,000  tons  of  iron  ore  by  U.S.  Steel,  the  special 
purpose  vessel  would  need  to  operate  16  hours  per  day,  6  days  a  week  for  the 
duration  of  the  shipping  season.  Construction  items  included  in  this  alter¬ 
native  are  shown  in  Plate  15. 

Cos t  Estimate  for  Alternative  10  -  The  summary  cost  estimate  for 
Alternative  10  is  presented  in  Table  58.  Table  59  provides  the  apportionment 
of  the  project  costs  to  Federal  and  non-Federal  interests.  The  annual 
charges,  including  apportionment,  are  shown  in  Table  60.  From  these 
tabulations,  it  is  seen  that  the  total  project  cost,  including  land  acquisi¬ 
tion,  is  $51.4  million  (Table  59);  the  total  investment  cost,  including 
interest  during  construction  is  $55.0  million  (Table  60);  and  the  total 
annual  charges  are  $4.9  million  (Table  60). 
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Table  -  Estimate  of  Navigation  Project  Costti 

Alternative  10  Option  (1,000-foot  Vaaaala) 
(Hay  1980  Dollare) 


Item 

Costs  (In  millions) 

Outer 

Harbor 

:Mouth 

:Rlver 

of  Black  :  Aashtp  to  :  Lower  Turning  Basin 

to  Aashlp:Lower  Turning  Basin: t»  Upper  Turning  Basin 

: Total 

Costs 

Bridges 

t 

3 

3 

3 

3 

Breakwaters  (2. A)* 

2.8 

3 

2.8 

Bank  Cuts  &  Deepening  (2. A,  3.4) 

3.1 

.5  : 

3 

3.6 

Building  Demolition 

X 

3 

3 

Conveyors  (6.3) 

3 

7.2  : 

8.7  > 

15.9 

Rail  Facility  &  Improvements 

X 

3 

Special  Purpose  Veaael  &  Facility 

X 

1 

9.6  i 

9.6 

Truck  Transfer  Facility  &  Roadway 

t 

t 

Tunnel 

t 

3 

3 

Utilities  (3.4,  4.2,  6.1) 

a 

a 

0.3  : 

0.3 

Subtotal  Direct  Costs  - 

5.9 

7.7  : 

18.6  t 

32.2 

Contractor's  Overhead  &  Profit 

3 

3 

8  13  percent 

: 

3 

3 

4.8 

Subtotal 

t 

3 

3 

37.0 

Contingency  0  15  percent 

a 

a 

3 

3 

3.6 

Subtotal 

X 

3 

3 

42.6 

Engineering  &  Design,  Supervision 

X 

3 

• 

• 

4  Admin.  9  13  percent 

X 

3 

6.4 

Subtotal 

a 

3 

3 

49.0 

Land  (6.3) 

: 

3 

2.4  i 

2.4 

Total  Navigation  Costs 

3 

51.4 

*(  )  Indicates  Table  In  previous  sectlon(s)  detailing  thaee  cotta 


Table  i*7  -  Apportionment  of  Total  Pro,,  cl:  Coat  for 
Alternative  10,  Option  1  (1 , 000-foot)  A/ 


price  levels. 

!/  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1000-foot  vessels. 
Therefore  costs  of  all  Improvements  upstream  of  Aaishlp  would  be  cost-shared  50  percent 
Federal  and  50  percent  Non-Federal. 
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For  Alternative  10  A/,  Option  1  A/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

• 

Total  Project  Cost,  Excluding  Lands 

49.0 

Interest  During  Construction 

3.6 

Lands 

2.4 

Total  Investment,  Including  Lands 

55.0 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

4.1 

Amortization 

0.1 

Operation  and  Maintenance 

0.3 

Future  Replacements.?/  j 

.  i 

0.4 

Total  Annual  Charge 

4.9 

FEDERAL  SHARE  " - 

TOTAL  INVESTMENT  COST 

. 

Total  Project  Cost 

9.8 

Interest  During  Construction 

0.7 

Total  Investment 

10.5 

•ANNUAL  CHARGES 

Interest 

0.8 

Amortization  , 

0.0 

Operation  and  Maintenance 

0.3 

Total  Annual  Charges 

1.1 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

39.2 

Interest  During  Construction 

2.9 

Lands 

2.4 

Total  Investment  Including  Lands 

44.5 

ANNUAL  CHARGES 

Interest 

3.3 

Amortization 

0.1 

Operation  and  Maintenance 

0.0 

Future  Replacements?./ 

0.4 

Total  Annual  Charges 

3.8 

1/  7-3/8  percent  interest  rate,  50-year  life;  amortization  factor  is  .07591. 
y  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  10  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realised  from  implementation  of  Alternative 
10  is  presented  in  Appendix  B  -  Economic  Evaluation.  The  benefit  category 
Included  in  this  alternative  is  iron  ore  transportation  savings.  From  Table 
B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  10  is 
$12,300,000.  The  net  benefit  is  $7,400,000  and  the  benefit/cost  ratio  is 
2.51.  A  summary  of  annual  charges,  annual  benefits,  net  benefits,  and 
benefit-to-cost  ratio  is  shown  in  Table  61  below. 

Table  61  -  Summary  of  Benefits  and  Costs  for  Alternative  10 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net  Average 
Annual 
Benefits 

Benefit/Cost 

Ratio 

($  million 

($  million 

($  million 

per  year) 

per  year) 

per  year) 

Total  Project 

4.9 

12.3 

7.4 

2.51 

Environmental  Features/Assessment  of  Plan  10  -  This  alternative  would  be 
identical  to  Alternative  9  in  all  ways  but  one.  In  lieu  of  the  conveyor 
system,  an  upriver  special  purpose  vessel  facility  would  be  constructed. 

A  berthing  facility  would  be  constructed  for  the  special  purpose  vessel  on 
the  west  bank  of  the  Black  River,  just  upstream  from  Erie  Avenue.  The  chan¬ 
nel  would  be  widened  in  this  area  to  permit  the  vessel  to  turn  around  without 
having  to  enter  the  Outer  Harbor.  This  would  result  in  land  being  converted 
to  relatively  low  quality  aquatic  habitat.  This  land  is  presently  owned  by 
the  B&O  Railroad. 

Placing  the  stockpiles  upstream  from  Erie  Avenue  and  west  of  the  special 
purpose  berthing  facility  would  require  the  removal  of  6,500  linear  feet  of 
railroad  trackage. 

Using  a  special  purpose  vessel  to  transport  cargo  to  U.S.  Steel  would  not 
significantly  affect  the  natural  environment  since  commercial  craft  already 
navigate  the  Federally  maintained  river. 

Evaluation  of  Alternative  10  -  Alternative  10  is  the  second  of  the 
lakefront  transshipment  alternatives.  It  involves  the  construction  of  the 
lakefront  transshipment  facility  and  utilization  of  a  "special  purpose 
vessel”  for  upriver  delivery.  This  alternative  is  economically  justified, 
and  has  net  benefits  of  $7,400,000  and  benefit/cost  ratio  of  2.51  which  are 
among  the  highest  of  any  of  the  alternatives. 

Construction  of  a  transshipment  facility  and  any  means  of  upriver  transship¬ 
ment  would  be  the  responsibility  of  local  interests.  Therefore,  this  report 
does  not  attempt  to  determine  what  upriver  transshipment  mode  should  be 
utilized.  The  analysis  performed  does  show  lakefront  transshipment  to  be  the 
most  economically  efficient  concept  (maximum  net  benefits  and  greatest 
benefit/cost  ratios)  and  the  four  transshipment  schemes  investigated 
(Alternatives  9-12)  all  appear  to  be  environmentally,  socially,  financially, 
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and  Institutionally  feasible.  Which  of  these  four  alternatives  that  should 
be  considered  in  greater  detail  in  Stage  3  will  be  discussed  with  local  offi¬ 
cials  and  industry  representatives  at  a  workshop  to  be  held  at  the  start  of 
Stage  3. 

This  alternative  would  not  require  nearly  the  amount  of  land  acquisition  as 
the  three  other  lakefront  transshipment  alternatives  due  to  utilization  of 
the  existing  waterway.  It  also  would  not  require  U.S.  Steel  to  modify  its 
present  method  of  iron  ore  receipt. 

It  is  concluded  that  Alternative  10  warrants  further  consideration  as  the 
selected  plan  for  commercial  navigation  improvements,  contingent  upon  the 
expressed  desires  of  local  interests.  Therefore,  Alternative  10  will  be 
presented,  along  with  Alternatives  9,  11,  and  12,  to  workshop  participants  as 
one  of  the  possible  alternatives  to  be  investigated  in  greater  detail  in 
Stage  3.  If  local  interests  desire  further  consideration  of  Alternative  10, 
it  will  be  carried  into  Stage  3. 

ALTERNATIVE  11  (LAKEFRONT  TRANSSHIPMENT  -  RAIL  UPRIVER) 

Description  of  Alternative  11  -  This  alternative  is  Identical  to 
Alternative  10  except  that  in  lieu  of  a  special  purpose  vessel  (Construction 
Item  N),  material  would  be  shipped  upriver  from  the  conveyor  system  hopper 
via  the  existing  rail  system  (Construction  I* em  0).  Construction  items  in 
this  alternative  are  shown  on  Plate  16. 

The  rail  car  loading  facility  would  be  located  upstream  of  the  Erie  Avenue 
Bridge  and  fed  by  a  conveyor  system  from  the  lakefront  transshipment 
facility.  The  rail  car  loader  would  be  a  surge-bin  type  hopper  capable  of 
flood-loading  the  rail  cars.  The  hopper  cars  would  have  a  cargo  capacity  of 
100  tons  each.  The  material  could  be  moved  upriver  by  50  car  unit  trains. 

To  move  the  maximum  forecasted  flow  of  material  would  require  two  unit  trains 
operating  simultaneously  24  hours  per  day,  5  days  a  week  for  the  duration  of 
the  shipping  season  by  the  end  of  the  project  planning  period.  Cycle  time 
for  loading  and  delivery  upriver  is  estimated  to  be  4  hours.  While  there  is 
existing  trackage,  the  rail  lines  would  require  upgrading  in  order  to  carry 
the  anticipated  loads. 

Cost  Estimate  for  Alternative  11  -  The  summary  cost  estimate  for 
Alternative  11  is  piesented  in  Table  62.  Table  63  shows  the  apportionment  of 
these  costs  to  Federal  and  non-Federal  interests.  Table  64  shows  the  annual 
charges  including  apportionment.  From  these  tabulations,  it  is  seen  that  the 
total  project  cost  including  land  acquisition  is  $38.4  million  (Table  63); 
the  total  investment  cost,  including  interest  during  construction  is  $41.0 
million  (Table  64);  and  the  total  annual  charges  are  $3.8  million  (Table  64). 
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Table  £ J)  -  Estimate  of  Navigation  Protect  Coats 

Alternative  ll  Option  i/  (1,000-foot  Vessels) 
(May  1980  Dollars) 


Item 

Costs  (In  millions) 

Outer 

Harbor 

•fouth 

River 

of  Black  :  Aashlp  to  :  Lower  Turning  Basin  : 

to  AmshlpiLower  Turning  Basln:to  Upper  Turning  RaaintTotal  Costs 

Bridges 

Breakwaters  (2.4)* 

2.8 

» 

:  2.8 

link  Cuts  &  Deepening  (2.4,  3.4) 

3.1 

.5  : 

:  :  3.6 

Building  Demolition 

Conveyors  (6.4) 

7.2 

5.0  ;  :  12.2 

Rail  Facility  6  Improvements  (6.4) 

.5  ! 

4.7  :  :  4.7 

Special  Purpose  Vessel  &  facility 

Truck  Transfer  Facility  S  Roadway 

Tunnel 

:  : 

Utilities  (6.4) 

0.3  :  :  0.3 

Subtotal  Direct  Costs 

5.9 

8.2  : 

3.5  :  :  23.6 

Contractor's  Overhead  A  Ptoflt 

l  ;  ; 

9  15  percent 

:  :  3.6 

Subtotal 

l 

1  :  :  27.2 

Contingency  9  15  percent 

• 

* 

• 

4.1 

Subtotal 

: 

;  :  :  31.3 

Engineering  &  Cenlgn,  Supervision 

A  Admin.  9  15  percent 

• 

i  :  4,7 

Subtotal 

'  !  i  36.0 

Land  (6.4) 

2.4  :  :  _2^4 

Total  Navigation  Costs 

:  t  38,! 

)  Indicates  Table  In  previous  section(t)  detailing  these  costs . 
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Table  63  -  Apportionment  of  Total  Project  Cost  for 
Alternative  ll,  Option  1  (1,000-foot)  i' 


Cost  (In  millions) 

Non-Foderal 

Item 

Federal 

General 

Features 

Single  User 
Features  \! 

Total  : 

Non-Federal  : 

Total 

Project 

Costs 

Bridges 

1 

l 

Breakwaters 

2.8 

1 

2.8 

Bank  Cuts  &  Deepening 

3.6 

: 

3.6 

Building  Demolition 

Conveyors 

12.2 

U.  2 

12.2 

Rail  Facility  &  Improvements 

4.7 

4.7 

4.7 

Special  Purpose  Vessel  &  Facility 

Truck  Transfer  Facility  &  Roadway 

Tunnel 

Utilities 

0.3 

0.3 

0.3 

Subtotal 

6.4 

it 

17.2 

17.2 

23.6 

Contractor's  Overhead  &  Profit 

9  15  percent 

1.0 

2.6 

2.6 

3.6 

Subtotal 

7.4 

19.8 

19.8 

27.2 

Contingency  9  15  percent 

!  l.l 

:  3.0 

3.0 

4.1 

Subtotal 

:  8.5 

:  22.8 

22. 8 

31.3 

Engineering  &  Design,  Supervision 

6  Admin.  9  15  percent 

!  1.3 

i  3.4 

3.4 

4.7 

Subtotal 

:  9.8 

:  26.2 

26.2 

36.0 

Lands 

:  0.0 

!  2.4 

2.4 

2.4 

Total 

:  9.8 

0.0 

:  28.6 

:  28.6 

.  38.4 

i/  Cost  estimates  based  on  design  work  done  by  Michael  Baker  Jr*  Xnc.,  and  updated  tc  May  1930 
price  levels. 

iJ  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1000-foct  Vessels. 
Therefore  costR  of  all.  Improvements  upstream  of  Amshlp  would  be  cost-shared  jO  percent 
Federal  and  50  percent  Non-Federal . 
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For  Alternative  11  A/ 


uosc  ur«l  Annual  unarges 
,  Option  1  1/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

• 

Total  Project  Cost,  Excluding  Lands 

36.0 

Interest  During  Construction 

2.6 

Lands 

2.4 

Total  Investment,  Including  Lands 

41.0 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

3.0 

Amortization 

0.1 

Operation  and  Maintenance 

0.3 

Future  Replacements.?/ 

0.4 

Total  Annual  Charge 

3.8 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST 

1 

Total  Project  Cost 

9.8 

Interest  Curing  Construction 

0.7 

Total  Investment 

10.5 

ANNUAL  CHARGES 

Int  .rust 

0.8 

Amortization  ’ 

0. 0 

Operation  and  Maintenance 

0.3 

Total  Annual  Charges 

l.l 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

26-2 

Interest  During  Construction 

1.9 

Lands 

2.4 

Total  Investment  Including  Lauds 

30.5 

ANNUAL  CHARGE5 

Interest 

2.2 

Amortization 

0.1 

Operation  and  Maintenance 

0.0 

Future  Rn placements?/ 

0.4 

Total  Annual  Charges 

2.7 

y  7-2/8  percent  .Interest  rate,  50-year  life;  amortlzaticn  factor  is  .07591. 

2J  Future  replacements  consist  of  the  present  vilue  of  future  investments  In 
Umited-life-cycie  plan  components. 


150 


Economic  Evaluation  of  Alternative  11  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
11  is  presented  in  Appendix  B  -  Economic  Evaluation.  The  only  benefit  cate¬ 
gory  applicable  to  this  alternative  is  iron  ore  transportation  savings.  From 
Table  B47  in  Appendix  B,  the  total  average  annual  benefit  for  Alternative  11 
is  $14,900,000.  The  net  benefit  is  $11,100,000  and  the  benefit/cost  ratio  is 
3.91.  A  summary  of  annual  charges,  annual  benefits,  net  benefits  and 
benefit-to-cost  ratio  is  shown  in  Table  65  below. 


Table  65  -  Summary  of  Benefits  and  Costs  for  Alternative  11, 
Option  1  (1,000-foot) 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net  Average 
Annual 
Benefits 

Benefit/Cost 

Ratio 

($  million 
per  year) 

($  million 
per  year) 

($  million 
per  year) 

Total  Project 

3.8 

14.9 

11.1 

3.91 

Environmental  Features/Assessment  of  Plan  11  -  This  alternative  is  iden¬ 
tical  to  Alternatives  9  and  10,  featuring  enlarging  or  reorienting  the  Outer 
Harbor  entrance  and  construction  of  a  transshipment  facility  at  lakefront, 
except  that  in  lieu  of  a  conveyor  system  (Alternative  9)  or  the  special  pur¬ 
pose  vessel  (Alternative  10),  material  could  be  shipped  upriver  via  the 
existing  rail  system. 

Upgrading  of  existing  trackage  would  be  required  to  facilitate  rail  shipments 
to  U.S.  Steel.  Sufficient  land  area  is  not  available  to  provide  loop  rail 
trackage  at  each  end  of  the  rail  system.  Train  movements  would  have  to  move 
in  reverse  from  U.S.  Steel  to  return  to  the  rail  loading  facility. 

Since  this  area  is  already  developed  for  railroad  use,  impacts  are  expected 
to  be  minimal.  Some  vessel  fuel  oil  would  be  conserved  since  vessels  would 
not  have  to  travel  all  the  way  upriver  to  U.S.  Steel. 

Evaluation  of  Alternative  11  -  Alternative  11  is  the  third  of  the 
lakefront  transshipment  alternatives.  It  involves  the  construction  of  the 
lakefront  transshipment  facility  and  an  upriver  railroad  system.  This 
alternative  has  the  highest  net  annual  benefits  ($11,100,000)  and  the  best 
benefit-to-cost  ratio  (3.91)  of  any  of  the  alternatives. 

Construction  of  a  transshipment  facility  and  any  means  of  upriver  transship¬ 
ment  would  be  the  responsibility  of  local  interests.  Therefore,  this  report 
does  not  attempt  to  determine  what  upriver  transshipment  mode  should  be 
utilized.  The  analysis  performed  does  show  lakefront  transshipment  to  be  the 
most  economically  efficient  concept  (maximum  net  benefits  and  greatest 
benefit/cost  ratios),  and  the  four  transshipment  schemes  investigated 
(Alternatives  9-12)  all  appear  to  be  environmentally,  socially,  financially, 
and  institutionally  feasible.  Which  of  these  four  alternatives  that  should 
be  considered  in  greater  detail  in  Stage  3  will  be  discussed  with  local 


151 


officials  and  industry  representatives  at  a  workshop  to  be  held  at  the  start 
of  Stage  3. 

This  alternative  would  require  utilization  of  existing  trackage  owned  by  the 
Chessie  Railroad  Company.  It  would  also  require  U.S.  Steel  to  modify  its 
present  method  of  receipt  of  iron  ore.  This  method  would  be  reasonably 
energy  efficient. 

It  is  concluded  that  Alternative  11  warrants  further  consideration  as  the 
selected  plan  for  commercial  navigation  improvements,  contingent  upon  the 
expressed  desires  of  local  interests.  Therefore,  Alternative  11  will  be  pre¬ 
sented  along  with  Alternatives  9,  10,  and  12  to  workshop  participants  as  one 
of  the  possible  alternatives  to  be  investigated  in  greater  detail  in  Stage  3. 
If  local  interests  desire  further  consideration  of  Alternative  11  it  will  be 
carried  into  Stage  3. 

ALTERNATIVE  12  (LAKE FRO NT  TRANSSHIPMENT  -  TRUCK  UPRIVER) 

Description  of  Alternative  12  -  This  alternative  would  be  similar  to 
Alternative  10  except  instead  of  a  special  purpose  vessel  there  would  be 
construction  of  an  upriver  truck  system  to  carry  material  as  far  as  the 
U.S.  Steel  property.  Construction  items  for  this  alternative  are  shown  on 
Plate  17. 


From  the  transshipment  facility,  a  conveyor  system  would  direct  the  material 
flow  to  the  truck-loading  facility  along  the  Black  River  (Construction  Item 
P).  The  truck-loading  facility  would  be  a  surge-bin  type  hopper  capable  of 
quick-loading  55-ton  trucks.  A  roadway  which  parallels  the  river  would  be 
constructed  from  the  truck-loading  facility  upriver  to  U.S.  Steel.  A  truck 
turnaround  would  be  provided  at  each  end.  The  exclusive  roadway  would 
require  two  15-foot  lanes,  14-foot  shoulders,  a  reinforced  concrete  median 
barrier  and  an  overall  right-of-way  width  on  the  order  of  70  feet.  Fencing 
would  also  be  required  along  the  length  of  the  private  roadway.  A  fleet  of 
16  trucks  operating  24  hours  per  day,  7  days  a  week  for  the  duration  of  the 
shipping  season  would  be  required  to  transport  the  maximum  volume  of 
materials  forecasted  by  U.S.  Steel.  Cycle  time  for  loading,  overland  haul, 
unloading  and  returning  is  estimated  at  32  minutes. 

Cost  Estimate  for  Alternative  12  -  The  summary  cost  estimate  for 
Alternative  12  is  presented  in  Table  66.  Table  67  summarizes  the  estimated 
project  costs  and  provides  a  breakdown  of  the  Federal  and  non-Federal  share 
of  these  costs  for  Alternative  12.  The  annual  charges  Including 
apportionment,  are  shown  in  Table  68.  From  these  tabulations,  it.  is  seen 
that  the  total  project  cost,  including  land  acquisition  is  $43.0  million 
(Table  67);  the  total  investment  cost,  including  interest  during  construction 
is  $45.9  million  (Table  68);  and  the  total  annual  charges  are  $4.9  million 
(Table  68). 
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ALTERNATIVE 


Table  C6  ~  Estimate  of  Navigation  Project  Coat* 

Alternative  12  Option  if  (1,000-foot  Vataele) 
(Hay  1940  Dollars) 


Item 


Outer 

Harbor 


sHouth  off  Black 

River  to  Aaahlp 


Cotta  (In  alll 


Aaahlp  to 
Lower  Turning  Basin 


one) 

Lower  Turning  Batin  i 
to  Upper  Turning  8aaln:Total  Coats 


Bridges'' 

Breakwaters  (2.4)* 

Bank  Cuts  A  Deepening  (2.4,  3.4) 

Building  Deoolltlon 

Conveyors  (6.3) 

Rail  Facility  &  Improvements 

Special  Purpose  Vessel  A  Facility 

Truck  Transfer  Facility  A  Roadway 
(6.3) 

Tunnel 

Utilities  (6.3) 

i 

Subtotal  Direct  Costs 

Contractor's  Overhead  A  Profit 
8  13  percent 

Subtotal 

Contingency  815  percent 
Subtotal 

Engineering  A  Design,  Supervision 
A  Admin.  0  13  percent 

Subtotal 

Land  (6.3) 

Total  Navigation  Costs 


2.8 

3.1 


3.9 


.3 


7.2 


•  S 


8.2 


5.0 


6.8 

0.3 

* 

12.1 


3.1 


2.8 

3.6 

12.2 


7.3 

0.3 

26.2 

4.0 

30.2 

4.5 

34.7 

5.2 

39.9 

3.1 

43.0 


*(  )  Indicates  Table  In  previous  sectlon(s)  detailing  these 


costs. 


I 

I 
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Table  6>7  -  Apportionment  of  Total  Project  Cost  for 
Alternative  12,  Option  1  (1,000-foot)  1/ 


•e'-'W  rtwS. 'IS**-. rf* 


Coat  { In  ml lllons) 
Non-Federal 


J 

Item  : 

Federal 

Ceneral 

Features 

Single  User 
Features  U 

Total 

Non-Federa 1 

Total 
Projec  t 
Costa 

: 

Bridges 

Breakwaters  : 

2.8 

I 

2.8 

Bank  Cuts  6  Deepening 

3.6 

:  : 

3.6 

Building  Demolition 

t 

Conveyors 

12.2 

12.2 

12.2 

Rail  Facility  &  Improvements 

Special  Purpose  Vessel  A  facility 

Truck  Transfer  Facility  k  Roadway 

7.3 

7.3 

7.3 

Tunnel 

• 

Utilities 

0.3 

0.3 

0.3 

SubLutal 

6.4 

19.8 

19.8 

26.2 

• 

Contractor's  Overhead  &  Profit 

9  li  percent 

* 

1.0 

3.0 

3.0 

4.0 

Subtotal 

7.4 

22.8 

22.8 

30.2 

Contingency  9  15  percent 

1.1 

3.4 

3.4 

4.5 

Subtotal 

8.5 

; 

26.2 

26.2 

34.7 

Engineering  &  Design,  Supervision 
(  Admin.  @  15  percent 

1.3 

3.9 

3.9 

5.2 

Subtotal 

9.8 

30.1 

30.1 

39.9 

Lands 

0.0 

3.1 

3.1 

:-.i 

Total 

9.8 

0.0 

33.  i 

:  33.2 

43.0 

L‘  Cost  estimates  based  on  design  work  done  by  Michael  Baker  Jr.  Inc-,  and  updated  to  May  1980 
price  levels. 

2/  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1000-foot  vessels. 
Therefore  costs  of  all  improvements  upstream  of  Aashlp  would  be  cost-shared  50  percent 
Federal  and  50  percent  Non-Federai- 


•{  Ur- 
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la Die  bO  -  Estimated  investment  Cost  and  Annual  Charges 
For  Alternative  12  !/,  Option  1  !/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

* 

Total  Project  Cost,  Excluding  Lands 

39.9 

Interest  During  Construction 

2.9 

Lands 

3.1 

Total  Investment,  Including  Lands 

45.9 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

3.4 

Amortization 

0.1 

Operation  and  Maintenance 

0.3 

Future  Replacements!./  ;i 

1.1 

Total  Annual  Charge 

4.9 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  *  4 

t  ' 

Total  Project  Cost 

9.8 

Interest  During  Construction. 

0.7 

Total  Investment 

10.5 

Annual  Charges 

In terest 

0.8 

Amortization 

0.0 

Operation  and  Maintenance 

0.3 

Total  Annual  Charges 

1.1 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

30.1 

Interest  During  Construction 

2.2 

Lands 

3.1 

Total  Investment  Including  Lands 

35.4 

ANNUAL  CHARCES 

Interest 

2.6 

Amortization 

0.1 

Operation  and  Maintenance 

0.0 

Future  Replacements!/ 

1.1 

Total  Annual  Charges 

3.8 

7-3/8  percent  interest  rate,  50-year  life;  amortization  factor  is  .07591. 
U  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  12  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
12  is  presented  in  Appendix  B  -  Economic  Evaluation.  The  only  benefit  cate- 


gory  applicable  in  this  alternative  is  iron  ore  transportation  savings.  From 
Table  347  in  Appendix  B,  the  total  average  annual  benefits  for  Alternative  12 
is  $11,600,000.  The  net  benefit  is  $6,700,000  and  the  benefit/cost  ratio  is 
2.36.  A  summary  of  annual  charges,  annual  benefits,  net  benefits,  and 
benefit-to-cost  ratio  is  shown  in  Table  69  below. 

Table  69  -  Summary  of  Benefits  and  Costs  for  Alternative  12 

Average 

Average 

i  Net  Average 

Annual 

Annual 

:  Annual 

:  Benefit/Cost 

Charges 

Benefits 

Benefits 

Ratio 

($  million 

($  million 

($  million 

per  year) 

per  year) 

per  year) 

Total  Project 

4.9 

11.6 

6.7 

2.36 

Environmental  Features/Assessment  of  Plan  12  -  The  transshipment  facility 
at  the  lakefront  and  all  other  associated  construction  items  -  i.e.  enlarging 
or  reorienting  the  Outer  Harbor  -  would  be  identical  to  Alternatives  9,  10, 
and  11.  The  outstanding  feature  of  Alternative  12  would  be  the  construction 
of  an  upriver  truck  system  to  carry  material  as  far  as  the  U.S.  Steel 
property. 

Temporary  noise,  dust,  and  odors  would  be  experienced  during  construction  of 
the  roadway  for  the  truck  transport  system.  Some  noise  and  dust  would  also 
be  experienced  during  operation.  Some  existing  railroad  trackage  would  be 
converted  to  road,  since  the  roadway  would  pass  through  existing  railroad 
yards.  Since  the  roadway  would  be  in  an  industrial  area,  aesthetic  impacts 
would  be  negligible.  Fuel  used  by  trucks  would  probably  be  considerable  as 
truck  transshipment  methods  are  usually  not  as  energy  efficient  as  conveyors, 
special  purpose  vessels,  or  railroads. 

Evaluation  of  Alternative  12  -  Alternative  12  is  the  fourth  of  the 
lakefront  transshipment  alternatives.  It  involves  the  construction  of  the 
lakefront  transshipment  facility  and  upriver  movement  of  the  bulk  cargo  by 
truck.  This  alternative  is  economically  justified,  but  has  the  lowest  net 
benefits  of  the  four  lakefront  transshipment  alternatives. 

Construction  of  a  transshipment  facility  and  any  means  of  upriver  transship¬ 
ment  would  be  the  responsibility  of  local  interests.  Therefore,  this  report 
does  not  attempt  to  determine  what  upriver  transshipment  mode  should  be 
utilized.  The  analysis  performed  does  show  lakefront  transshipment  to  be  the 
economically  efficient  concept  (maximum  net  benefits  and  greatest 
benefit/cost  ratios),  and  the  four  transshipment  schemes  investigated 
(Alternatives  9-12)  all  appear  to  be  environmentally,  socially,  financially, 
and  institutionally  feasible.  Which  of  these  four  alternatives  that  should 
be  considered  in  greater  detail  in  Stage  3  will  be  discussed  with  local  offi¬ 
cials  and  industry  representatives  at  a  workshop  to  be  held  at  the  start  of 
Stage  3. 
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This  alternative  would  require  acquisition  of  lands  for  the  entire  length  of 
the  river.  It  would  also  require  U.S.  Steel  to  modify  their  existing  method 
of  receipt  of  iron  ore.  This  method  of  upriver  transshipment  is  the  lea**; 
energy  efficient  of  the  four  methods. 

It  is  concluded  that  Alternative  11  warrants  further  consideration  as  the 
selected  plan  for  commercial  navigation  improvements,  contingent  upon  the 
expressed  desires  of  local  interests.  Therefore,  Alternative  12  will  be  pre¬ 
sented  along  with  Alternatives  9,  10,  and  11  to  workshop  participants  as  one 
of  the  possible  alternatives  to  be  investigated  in  greater  detail  in  Stage  3. 
If  local  interests  desire  further  consideration  of  Alternative  12,  it  will  be 
carried  into  Stage  3. 

ALTERNATIVE  13  -  (LAKEFRONT  TRANSSHIPMENT  WITH  RIVERSIDE  PARK  CUT  -  CONVEYOR 
UPRIVER) 

De8clptlon  of  Alternative  13  -  This  alternative  is  identical  to 
Alternative  4  in  all  ways  except  for  an  added  construction  item.  This  addi¬ 
tional  item  is  the  construction  of  a  new  channel  through  Riverside  Park 
(Construction  Item  B),  as  described  in  Alternative  1.  The  construction  of 
the  Riverside  Park  Cut  would  enable  easy  access  to  the  American  Shipbuilding 
facility  by  the  larger  vessel.  The  components  of  this  alternative  are  shown 
on  Plate  18. 

Coat  Estimate  for  Alternative  13  -  The  summary  cost  estimate  for 
Alternative  13  is  presented  in  Table  70,  and  Table  71  shows  the  apportionment 
of  project  cost 8  to  Federal  and  non-Federal  interests.  Annual  charges, 
including  apportionment,  are  shown  in  Table  72.  From  these  tabulations,  it 
is  seen  that  the  total  project  cost  including  land  acquisition  is  $79.6 
million  (Table  71);  the  total  investment  cost,  including  Interest  during 
construction  is  $85.3  million  (Table  72);  and  the  total  annual  charges  are 
$7.4  million  (Table  72). 
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TabU  70  -  Eatlnata  of  Navijatlon  Project  Coats 

Altsrn-Uvs  13  Option  1/  (1,000-foot  Vtsaola) 
(May  1980  Dollars) 


Table  71  -  Appoct  I  oilmen  t  of  Total  Project  Cost  for 
Alternative  13,  Option  1  (1,000- foot)  \J 


Item 

Cost  (In  mill  Ions) 

Fedora  i 

Non-Fedora l  : 

Tot  a  1 

Pro joe  t 
Costs 

General 

Features 

Single  User 
Features  U 

Tot  a  l 

Non-Federal 

Bridges 

Breakwaters 

4.3 

4.3 

Bank  Cuts  &  Deepening 

12.0 

12.0 

Building  Demolition 

1.1 

i.i 

1.1 

Conveyors 

32.1 

32.1 

32.  1 

Rail  Facility  A  Improvements 

Special  Purpose  Vessel  4  Facility 

Truck  Transfer  Facility  &  Roadway 

Tunnel 

Utilities 

1. 1 

0.  3 

1.4 

1.4 

Subtotal 

16.3 

2.2 

^32.4 

34.6 

■  50.9 

Contractor's  Overhead  ft  Profit 

9  15  percent 

2.4 

0.3 

4.9 

5.2 

7.6 

Subtotal 

18.7 

2.5 

37.3 

39.8 

58.5 

Contingency  9  15  percent 

2.8 

0.4 

5.6 

6.0 

8.8 

Subtotal 

21.5 

2.9 

42.9 

45.8 

67.3 

Engineering  A  Design,  Supervision 

A  Admin.  9  15  percent 

3.2 

0.4 

.  6.5 

6.9 

10.1 

Subtotal 

24.7 

3.3 

49.4 

52.7 

77.4 

Lands 

0.0 

1.0 

1.2 

2.2 

2.2 

Total 

24.7 

4.3 

50.6 

54.9 

79.6 

!y  Cost  estimates  based  on  design 

work  done 

by  Michael 

Baker  Jr  .  Inc  . 

,  and  updated 

to  May  1980 

price  levels.  , 

U  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1000-foot  vessels. 
Therefore  costs  of  all  Improvements  upstream  of  Amshlp  would  be  cost-shared  50  percent 
Federal  and  50  percent  Non-Federal . 
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Table  71  -  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  13  1/  ,  Option  1  !/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

Total  Project  Cost,  Excluding  Lands 

77. A 

Interest  During  Construction 

5.7 

Lands 

2.2 

Total  Investment,  Including  Lands 

85.3 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

6.3 

Amortization 

0.2 

Operation  and  Maintenance 

0.4 

Future  Replacements!/  :l 

0.5 

Total  Annual  Charge 

7.4 

FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  { 

Total  Project  Cost 

24.7 

Interest  During  Construction 

1.8 

Total  Investment 

26:5 

ANNUAL  CHARGES 

Interest 

2.0 

Amortization 

0.1 

Operation  and  Maintenance 

0.4 

Total  Annual  Charges 

2.5 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

52.7 

Interest  During  Construction 

3.9 

Lands 

2.2 

Total  Investment  Including  Lands 

58.8 

ANNUAL  CHARGES 

Interest 

4.3 

Amortization 

0.1 

Operation  and  Maintenance 

0.0 

Future  Re  placement s!/ 

0.5 

Total  Annual  Charges 

4.9 

U  7-3/8  percent  interest  rate,  50-year  life;  amortization  factor  is  .07591. 
U  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited- life-cycle  plan  components. 


* 
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Economic  Evaluation  of  Alternative  13  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative. 
13  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation,  savings,  and 
(2)  future  vessels  launching  costs  avoided.  From  Table  B47  Ip  Appendix  B, 
the  total  average  annual  benefit  for  Alternative  13  is  $16,000,000.  The  net 
benefit  is  $8,600,000  and  the  benefit/cost  ratio  is  2.16.  A  summary  of 
annual  charges,  annual  benefits,  net  benefits  and  benefit-to-cost  ratio  is 
shown  in  Table  73  below. 

Table  73  -  Summary  of  Benefits  and  Costs  for  Alternative  13 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net  Average 
Annual 
Benefits 

Benefit/Cost 

Ratio 

($  million 
per  year) 

($  million 
per  year) 

($  million 
per  year) 

Total  Project 

7.4 

16.0 

8.6 

2.16 

Environmental  Features/Assessment  of  Plan  13  -  This  alternative  would  be 
identical  to  Alternative  9  which  calls  for  enlarging  or  reorienting  the  Outer 
Harbor  entrance,  constructing  a  transshioment  facility  at  lakefront,  and 
constructing  an  upriver  conveyor  system.  It  would  also  include  the  addi¬ 
tional  item  of  a  new  channel  that  would  be  constructed  through  Riverside 
Park,  as  discussed  under  Alternative  1. 

The  Riverside  Park  Cut  would  enable  easy  access  to  American  Shipbuilding 
facility  by  larger  vessels  as  well  as  allow  conveyor  transshipment  upriver  to 
the  U.S.  Steel  plant. 

Evaluation  of  Alternative  13  -  Alternative  13  is  essentially  the  same  as 
Alternative  9  with  the  addition  of  a  Riverside  Park  Cut.  The  additional 
benefits  to  be  realized  by  making  the  Riverside  Park  Cut  ($200,000),  do  not 
outweigh  the  additional  costs.  Therefore,  Alternative  9  will  be  retained 
instead  of  Alternative  13  ($1.7  million),  and  the  cost  for  providing  the 
Riverside  Park  Cut  exclusively  for  Amship  is  not  incrementally  justified. 
Therefore,  it  is  concluded  that  Alternative  13  should  n^t  be  considered 
further  based  on  the  benefit  categories  identified  in  Stage  2.  However,  as 
part  of  the  Stage  3  study,  a  congestion  study  will  be  performed  to  determine 
if  vessel  delays  due  to  1,000-foot  vessels  docked  at  the  new  Republic 
Transshipment  facility  at  the  mouth  of  the  Black  River  produce  enough  new 
benefits  to  require  a  structural  improvement  to  be  made  to  alleviate  this 
problem.  The  Riverside  Park  Cut  would  be  one  such  alternative  but  not 
necessarily  the  only  one.  If  it  is  found  that  congestion  at  the  mouth  of  the 
Black  River  is  a  serious  (and  costly)  problem,  the  River  e  Park  Cut  may  be 
added  to  the  alterr  ».  tives  chosen  to  be  taken  into  Stage  3.  Thi*  possible 
congestion  problem  did  not  surface  until  late  in  the  summer  of  198U,  which 
did  not  permit  time  to  consider  it  in  Stage  2. 


..  .  %■ 
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ALTERNATIVE  14  -  (LAKEFRONT  TRANSSHIPMENT  WITH  RIVERSIDE  PARK  CUT'  VESSEL 
UPRIVER) 


Description  of  Alternative  14  -  This  alternative  would  be  identical  to 
Alternative  10  with  the  addition  of  the  cut  through  Riverside  Park 
(Construction  Item  D)  to  service  the  American  Shipbuilding  facility  (see 
Plate  19). 

Cost  Estimate  for  Alternative  14  -  The  summary  cost  estimate  for 
Alternative  14  is  presented  in  Table  74,  and  Table  75  shows  the  apportionment 
of  these  costs  to  Federal  and  non-Federal  interests.  Table  76  provides  the 
estimate  of  annual  charges,  including  apportionment  for  Alternative  14.  From 
these  tabulations,  it  is  seen  that  the  total  project  cost  Including  land 
acquisition  is  $70.3  million  (Table  75);  the  total  investment  cost,  Including 
interest  during  construction  is  $75.3  million  (Table  76);  and  the  total 
annual  charges  are  $6.6  million  (Table  76). 


Table  7H  -  Estimate  of  Navigation  Project  Costa 

Alternative  14  Option  A/  (1,000-foot  Veasela) 
(Hay  1980  Dollara) 


Costs  (In 

■uii 

ons) 

: 

ltea  ; 

Outer 

Harbor 

Mouth 

Blvsr 

of  Black 
to  Aaahlp 

Amthlp  to 

Lower  Turning  Basin: 

Lover  Turning  Baaln 
to  Upper  Turning  Basin 

Total  Costs 

Bridges 

Breakwaters  (2.6)* 

4.3 

4.3 

Bank  Cuts  &  Deepening  (2.6,  3.4} 

3.2 

8.8 

12.0 

Building  Denolltlon  (3.4) 

l.l 

1.1 

Conveyors  (6.3) 

Bail  Facility  &  Improvements 

7.2 

8.7 

15.9 

Special  Purpose  Vessel  &  Facility 
(6.3) 

9.6 

9.6 

Truck  Transfer  Facility  &  Roadway 

Tunnel 

Utilities  (3.4,  6.3) 

1.1 

0.3, 

: 

1.40 

Subtotal  Direct  Costs 

7.5 

18.2 

18.6 

44.3 

Contractor's  Overhead  &  Profit 
@  15  percent 

6.6 

Subtotal 

50.9 

Contingency  @15  percent 

7.6 

Subtotal 

58.5 

Engineering  &  Design,  Supervision 

4  Admin.  0  15  percent 

I 

8.8 

Subtotal 

67.3 

Land  (3.4,  6.3) 

1.0 

2.0 

3.0 

Total  Navigation  CostB 

t 

70.3 

*(  )  Indicates  Table  In  previous  sectlon(s)  detallir  these  costa. 
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Cost  (In  millions) 


Non-Kodern 1  t 

Item 

F  edera 1 

General 

Features 

Single  User 
Feature*  U 

Total 

Non-Federal 

Total 

Project 

Coats 

Bridges 

Breakwaters 

4.3 

4.3 

Bank  Cuts  4  Deepening 

12.0 

12.0 

Building  Demolition 

1.1 

1.1 

1.1 

Conveyors 

15.9 

15.9 

15.9 

Rail  Facility  &  Improvements 

Special  Purpose  Vessel  4  Facility 

9.6 

Truck  Transfer  Facility  4  Roadway 

Tunnel 

Utilities 

1.1 

0.3 

1.4 

1.4 

Subtotal  ^ 

16.3 

2.2 

25.8 

\ 

28.0 

44.3 

Contractor's  Overhead  4  Profit 

9  15  percent 

2.4 

0.3 

3.9 

4.2 

6.6 

Subtotal 

18.7 

2.5 

!29. 7 

32.2 

50.9 

Contingency  9  15  percent 

2.8 

0.4 

4.4 

4.8 

7.6 

Subtotal 

21.5 

2.9 

34.1 

37.0 

58.5 

Engineering  4  Design,  Supervision 

4  Admin.  0  15  percent 

3.2 

0.4 

:  5.2 

/ 

5.6 

8.8 

Subtotal 

24.7 

3.3 

:  39.3 

42.6 

67.3 

Lands 

0.0 

1.0 

:  2.0 

3.0 

3.0 

Total 

24.7 

4.3 

:  '41.3 

45.6 

70.3 

Cost  estimates  based  on  design  work  done  by  Michael  Baker  Jr.  Inc.,  and  updated  to  May  1980 
price  levels. 

Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1000-foot  vessels. 
Therefore  costs  of  all  Improvements  upstream  of  Aasliip  would  be  cost-shared  50  percent 
Federal  and  50  percent  Non-Fedcral . 


Economic  Evaluation  of  Alternative  14  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
14  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  and 
(2)  future  vessels  launching  costs  avoided.  From  Table  B47  in  Appendix  B, 
the  total  average  annual  benefit  for  Alternative  14  is  $12,500,000.  The  net 
benefit  is  $5,900,000  and  the  benefit/cost  ratio  is  1.89.  A  summary  of 
annual  charges,  annual  benefits,  net  benefits,  and  benefit-to-cost  ratio  is 
shown  in  Table  77  below. 

Table  77  -  Summary  of  Benefits  and  Costs  for  Alternative  14 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net  Average 
Annual 
Benefits 

Benefit/Cost 

Ratio 

($  million 
per  year) 

($  million 
per  year) 

($  million 
per  year) 

Total  Project 

6.6 

12.5 

5.9 

1.89 

Environmental  Features/Assessment  of  Plan  14  -  This  alternative  would 
have  features  identical  to  Alternative  10,  which  includes  enlarging  or 
reorienting  the  Outer  Harbor  entrance,  constructing  a  transshipment  facility 
at  lakefront,  and  constructing  an  upriver  special  purpose  vessel  facility, 
with  the  addition  of  the  channel  cut  through  Riverside  Park  (Construction 
Item  B),  as  discussed  under  Alternative  13. 

Evaluation  of  Alternative  14  -  Alternative  14  is  essentially  the  same  as 
Alternative  10  with  the  addition  of  a  Riverside  Park  Cut.  The  additional 
annual  benefits  to  be  realized  by  making  the  Riverside  Park  Cut  ($500,000)  do 
not  outweigh  the  additional  costs  ($1.7  million),  and  Is  not  incrementally 
justified.  Therefore,  it  is  concluded  that  Alternative  14  should  not  be  con¬ 
sidered  further  based  on  the  benefit  categories  identfied  in  Stage  2. 

However,  as  part  of  the  Stage  3  study,  a  congestion  study  will  be  performed 
to  determine  if  vessel  delays  due  to  1000-foot  vessels,  docked  at  the  new 
Republic  Transshipment  facility,  at  the  mouth  of  the  Black  River,  produce 
enough  new  benefits  to  require  a  structural  improvement  to  be  made  to  alle¬ 
viate  this  problem.  The  Riverside  Park  Cut  would  be  one  such  alternative  but 
not  necessarily  the  only  one.  If  it  is  found  that  congestion  at  the  mouth  of 
the  Black  River  is  a  serious  (and  costly)  problem,  the  Riverside  Park  Cut  may 
be  added  to  the  alternatives  chosen  to  be  taken  into  Stage  3.  This  possible 
congestion  problem  did  not  surface  until  late  in  the  summer  of  1980,  which 
did  not  permit  time  to  consider  it  in  Stage  2. 

ALTERNATIVE  15  (LAKEFRONT  TRANSSHIPMENT  WITH  RAIL  UPRIVER  AND  RIVERSIDE  PARK 
CUT) 


Description  of  Alternative  15  -  This  alternative  is  identical  to 
Alternative  11  but  has  the  addition  of  the  Riverside  Park  Cut  (Construction 
Item  B)x to  provide  access  by  large  vessels  to  the  American  Shipbuilding 
facility  (see  Plate  20). 
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Cost  Estimate  for  Alternative  15  -  The  summary  cost  estimate  for 
Alternative  15  is  presented  in  Table  78.  Table  79  summarizes  the  apportion¬ 
ment  of  the  project  costs  to  Federal  and  non-Federal  interests,  Table  80 
shows  the  annual  changes  for  Alternative  15.  From  these  tabulations,  it  is 
seen  that  the  total  project  cost  including  land  acquisition  is  $57.2  million 
(Table  79);  the  total  investment  cost,  including  interest  during  construction 
is  $61.2  million  (Table  80);  and  the  total  annual  charges  are  $5.5  million 
(Table  80). 
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ALTERNATIVE 


T»bl«  78  -  Estimate  of  Navigation  Project  Cotca 
Alternative  15  Option  i'  <1,000  foot 
(May  1980  Collar*) 


Vessel*) 


Ittm 


Bridget 

Breakwater*  (2.6)* 

Bank  Cut*  4  Deepening  (2.6,  3.4) 
Building  Demolition  (3.4) 
Conveyors  (6.4) 

Ball  Facility  &  Improvements  (6.4) 
Special  Purpose  Vestel  6  Facility 
Truck  Transfer  Facility  6  Roadway 
Tunnel 

Otllltlaa  (3.4,  6.4) 

Subtotal  Direct  Costs 

Contractor's  Overhead  6  Profit 
8  IS  percent 

Subtotal 

Contingency  8  13  percent 
Subtotal 

Engineering  &  Design,  Supervision 
6  Admin.  8  IS  percent 


6uter 

Harbor 


4.3 

3.2 


7.5 


'Mouth  of  Black 
River  to  Amshtp 


8.8 

1.1 

7.2 

.5 


1.1 

18.7 


_ Costs  (in  mill 

Am* hip  to 
lower  Turning  Basin 


5.0 

4.2 


0.3 

9.5 


.ons) 


Lower  Turning  Basin 
to  Upper  Turning  Basin 


I 
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TabU-  7*?  -  Apportionment  of  Total  Project  Cost  for 
Alternative  15,  Option  1  (1,000-foot) 


Coat  (In  m  1 1  lions  ) 
Non-Federal 


I  tem  t 

Federal 

General  : 
Features  : 

Single  User  I 
Features  2/ : 

Total  i 

Non-Federal  : 

Total 

Project 

Coats 

■ridges  : 

! 

Breakwaters 

4.3 

1 

* 

4.3 

Bank  Cuts  &  Deepening 

12.0 

12.0 

Building  Demolition 

1.1  ! 

1.1 

1.1 

Conveyors 

12.2 

12.2 

12.2 

Rail  Facility  &  Improvements 

4.7 

4.7 

4.7 

Special  Purpose  Vessel  &  Facility 

Truck  Transfer  Facility  &  Roadway 

Tunnel  v 

Utilities 

1.1 

0.3 

1.4 

1.4 

Subtotal 

16.3 

2.2 

17.2 

i* 

2.6 

19.4 

35.7 

Contractor's  Overhead  &  Profit 

9  15  percent 

2.4 

0.3 

2.9 

5.3 

Subtotal 

18.7 

2.5 

19.8 

22.3 

41.0 

Contingency  9  15  percent 

2.8 

0.4 

3.0 

3.4 

6.2 

Subtotal 

21.5 

2.9 

22.8 

25.7 

47.2 

Engineering  A  Design,  Supervision 

A  Admin.  9  15  percent 

i  3.2 

0.4 

3.4 

3.7 

7.0 

Subtotal 

24.7 

3.3 

26.2 

29.5 

54.2 

Lands 

0.0 

1.0 

2.0 

3.0 

3.0 

Total 

24.7 

4.3 

28.2 

32.5 

57.2 

A/  Cost  estimates  based  on  de3lgn 

work  done 

by  Michael 

Baker  Jr.  Inc- 

,  and  updated 

to  May  1980 

price  levels. 

— '  Upstream  of  American  Shipbuilding,  U.S.  Steel  would  be  the  only  user  of  1000-foot  vessels. 
Therefore  costs  of  all  improvements  upstream  of  Amshtp  would  be  cost-shared  50  percent 
Federal  and  50  percent  Non-Federal. 


i 
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For  Alternative  15  1/ ,  Option  1  1/ 


Item 

Total  $  (million) 

TOTAL  INVESTMENT  FOR  THE  PROJECT 

> 

> 

Total  Project  Cost,  Excluding  Lands  t 

54.2 

Interest  During  Construction 

4.0 

Lands  .■/ 

3.0 

Total  Investment,  Including  LAnds 

61.2 

ANNUAL  CHARGES  FOR  THE  PROJECT 

Interest 

4.5 

Amortization 

0.2 

Operation  and  Maintenance 

0.4 

Future  Re  placement  si/ 

0.4 

Total  Annual  Charge 

5.5 

FEDERAL  SHARE 

IJTAL  INVESTMENT  COST 

Total  Project  Cost 

24.7 

Interest  During  Construction 

1.8 

Total  Investment 

26.5 

ANNUAL  CHARGES 

Interest 

2.0 

Amortization  , 

0.1 

Operation  and  Maintenance 

0.4 

Total  Annual  Charges 

2.5 

NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 

Total  Project  Cost  Excluding  Lands 

29.5 

Interest  During  Construction 

2.2 

Lands 

3.0 

Total  Investment  Including  Lands 

34.7 

ANNUAL  CHARGES 

Interest 

2.5 

Amortization 

0.1 

Operation  and  Maintenance 

0.0 

Future  Replacements?./ 

0.4 

Total  Annual  Charges 

3.0 

7-3/8  percent  Interest  rate,  50-year  life;  amortization  factor  is  .07591. 
*)  /  * 

Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 
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Economic  Evaluation  of  Alternative  15  -  The  detailed  discussion  on  the 
projected  benefits  that  would  be  realized  from  implementation  of  Alternative 
15  is  presented  in  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  and 
(2)  future  vessels  launching  costs  avoided.  From  Table  B47  in  Appendix  B, 
the  total  average  annual  benefit  for  Alternative  15  is  $15,000,000.  The  net 
benefit  is  $9,500,000  and  the  benefit/cost  ratio  is  2.73.  A  summary  of 
annual  charges,  annual  benefits,  net  benefits  and  benefit-to-cost  ratio  is 
shown  in  Table  81  below. 

Table  81  -  Summary  of  Benefits  and  Costs  for  Alternative  14 


Average 

Annual 

Charges 

'  verage 

Annual 

Benefits 

Net  Average 
Annual 
Benefits 

Benefit/Cost 

Ratio 

($  million 
per  year) 

($  million 
per  year) 

($  million 
per  year) 

Total  Project 

5.5 

15.0 

9.5 

2.73 

Environmental  Features/Asaessment  of  Plan  15  -  This  alternative  would 
have  features  identical  to  Alternative  11;  enlarge  or  reorient  Outer  Harbor 
entrance,  construct  transshipment  facility  at  lakefront,  and  construct 
upriver  rail  facility,  with  the  addition  of  the  channel  cut  through  Riverside 
Park,  as  discussed  under  Alternative  14. 

Evaluation  of  Alternative  15  -  Alternative  15  is  essentially  the  same  as 
Alternative  11  with  the  addition  of  a  Riverside  Park  Cut.  The  additional 
annual  benefits  to  be  realized  by  making  the  Riverside  Park  Cut  ($250,000)  do 
not  outweigh  the  additional  costs  ($1.7  million),  and  is  not  incrementally 
justified.  Therefore,  it  is  concluded  that  Alternative  15  should  not  be  con¬ 
sidered  further  based  on  the  benefit  categories  identified  in  Stage  2. 

However,  as  part  of  the  Stage  3  study,  a  congestion  study  will  be  performed 
to  determine  if  vessel  delays  due  to  1,000-foot  vessels,  docked  at  the  new 
Republic  Transshipment  Facility,  to  pass  at  the  mouth  of  the  Black  River  pro¬ 
duce  enough  new  benefits  to  require  a  structural  improvement  to  be  made  to 
alleviate  this  problem.  The  Riverside  Park  Cut  would  be  one  such  alternative 
but  not  necessarily  the  only  one.  If  it  is  found  that  congestion  at  the 
mouth  of  the  Black  River  is  a  serious  (and  costly)  problem,  the  Riverside 
Park  Cut  may  be  added  to  the  alternatives  chosen  to  be  taken  into  Stage  3. 
This  possible  congestion  problem  did  not  surface  until  late  in  the  summer  of 
1980,  which  did  not  permit  time  to  consider  it  in  Stage  2. 

ALTERNATIVE  16  (LAKEFRONT  TRANSSHIPMENT  WITH  RIVERSIDE  PARK  CUT  -  TRUCK 
UPRIVER) 

Description  of  Alternative  16  -  This  alternative  would  have  the  features 
identical  to  Alternative  12  with  the  addition  of  the  cut  through  Riverside 
Park  to  provide  better  access  by  1,000-foot  vessels  to  the  American 
Shipbuilding  facility  (see  Plate  21). 
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Cost  Estimate  for  Alternative  16  -  The  summary  cost  estimate  for 
Alternative  16  is  presented  in  Table  82.  Table  83  shows  the  apportionment  of 
costs  to  Federal  and  non-Federal  Interests.  Annual  charges  for  Alternative 
16  are  shown  in  Table  84.  From  these  tabulations,  it  is  seen  that  the  total 
project  cost  including  land  acquisition  is  $61.8  million  (Table  83);  the 
total  investment  cost,  Including  interest  during  construction  is  $66.1 
million  (Table  84);  and  the  total  annual  charges  are  $6.6  million  (Table  84). 
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TibU  83  -  Estimate  of  Navigation  Project  Coats 

Alternative  16  Option  1/  (1,000-foot  Vessels) 
(May  1960  Dollars) 


Costs  (In  Billions) 


t  Outer  iMouth  of  Black 


i  Harbor 


River  to  Aashli 


Bridget 

Breakwaters  (2.6)* 

Bank  Cuts  &  Deepening  (2.6,  1.4) 

Building  Demolition  (3.4) 

Conveyors  (6.5) 

Rail  Facility  &  Improvements 

Special  Purpose  Vessel  &  Facility 

Truck  Transfer  Facility  &  Roadway 
(6-5) 


Utilities  (3.4,  6.5) 

I ' 

Subtotal  Direct  Costs 

Cont-<ctor's  Overhead  6  Profit 
9  15  percent 


Subtotal 


Contingency  915  percent 
Subtotal 

Engineering  &  Design,  Supervision 
&  Admin.  9  15  percent 


Subtotal  1  1  1 

i  i  : 

Land  (3.4,  6.5)  :  i  1.0  l 

:  i  : 

Total  Navigation  Costs  i  1  t 

_ : _ 1 _ l _ 

*(  )  Indicates  Table  In  previous  sectlon(s)  detailing  these  costs. 


Aashlp  to 

Lower  Turning  Basin 


Lower  Turning  Batin  t 
to  Upper  Turning  Basln:1 


Total  Costs 
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T.ibl(?83  ”  Apportionment  of  Tut.il  Project  Cost  for 
Alternative  16,  Option  1  (l, 000-foot) 


Cost  (In  mill  Ions  1 

Non-Fedor. i  1 

Item 

Federal 

General 

Features 

Single  User 
Features  ?./ 

Total  : 

Non-Federal  : 

Total 
Projec  t 
Costs 

Bridges 

i 

Breakwaters 

4.3 

4.3 

Bank  Cuts  &  Deepening 

12.0 

12.0 

Building  Demolition 

1.1 

i.i 

1.1 

Conveyors 

12.2 

12.2 

12.2 

Rail  Facility  &  Improvements 

Special  Purpose  Vessel  &  Facility 

Truck  Transfer  Facility  6  Roadway 

7.3 

7.3 

Tunnel 

Utilities 

1.1 

0.3 

1.4 

1.4 

Subtotal 

16.3 

2.2 

19.8 

22.0 

38.3 

Contractor’s  Overhead  &  Profit 
(?  15  percent 

2.4 

0.3 

3.0 

3.3 

5.7 

Subtotal 

18.7 

2.5 

22.8 

25.3 

44.0 

Contingency  9  15  percent 

2.8 

:  0.4 

3.4 

3.8 

6.6 

Subtotal 

21.5 

2.9 

26.2 

29.1 

50.6 

Engineering  6  Design,  Supervision 
&  Admin .  9  15  percent 

3.2 

0.4 

3.9 

4.3 

7.5 

Subtotal 

24.7 

3.3 

30.1 

33.4 

58.1 

Lands 

0.0 

:  1.0 

2.7 

3.7 

3.7 

Total 

24.7 

4.3 

32.8 

i  37.1 

61.8 

A/  Cost  estimates  based  on  design  work  done 

3y  Michael 

Baker  Jr.  Inc. 

,  and  updated 

to  May  1980 

price  levels. 

Upstream  of  American  Shipbuilding,  U.$.  Steel  would  be  the  only  user  of  1000-foot  vessels. 
Therefore  costs  of  all  Improvements  upstream  of  Arashlp  would  be  cost-shared  50  percent 
Federal  and  50  percent  Non-Federal. 
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Tabic  04  -  Estimated  Investment  Cost  and  Annual  Charges 
For  Alternative  16  U ,  Option  1  i' 


Item 


TOTAL  INVESTMENT  FOR  THE  PROJECT 


Total  Project  Cost,  Excluding  Lands 
Interest  During  Construction 
Lands 

Total  Investment,  Including  Lands 
ANNUAL  CHARGES  FOR  THE  PROJECT 


Interest 

Amortization 

Operation  and  Maintenance 
Future  Replacements?/ 

Total  Annual  Charge 

FEDERAL  SHARE 
TOTAL  INVESTMENT  COST 


Total  Project  Cost 
Interest  During  Construction 

Total  Investment 

ANNUAL  CHARGES 


Interest 

Amortization 

Operation  and  Maintenance 
Total  Annual  Charges 
NON-FEDERAL  SHARE 

TOTAL  INVESTMENT  COST  INCLUDING  LANDS 


Total  Project  Cost  Excluding  Lands 
Interest  During  Construction 
Lands 

Total  Investment  Including  Lands 

ANNUAL  CHARGES 

Interest 

Amortization 

Operation  and  Maintenance 
Future  Replacements?./ 

Total  Annual  Charges 


Total  $  (million) 


58.1 
4.3 
3.7 

66.1 


4.9 

0.2 

0.4 

1.1 

6.6 


w 

• 

:  24.7 

:  1.8 


26.5 


2.0 

0.1 

0.4 

2.5 


33.4 

2.5 

3.7 

39.6 


2.9 

0.1 

0.0 

0.1 

4.1 


1/  7-3/3  percent  interest  rate,  50-year  life;  amortization  factor  is  .07591. 
U  Future  replacements  consist  of  the  present  value  of  future  investments  in 
limited-life-cycle  plan  components. 

I 
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Economic  Evaluation  of  Alternative  16  -  The  detailed  discussion  on  the 
projected  benefits  that  would  ue  realised  from  implementation  of  Alternative 
16  is  presented  In  Appendix  B  -  Economic  Evaluation.  Benefit  categories 
included  in  this  alternative  are:  (1)  iron  ore  transportation  savings,  and 
(2)  future  vessels  launching  coats  avoided.  From  Table  B47  in  Appendix  B, 
the  total  average  annual  benefit  for  Alternative  16  is  $11,700,000.  The  net 
benefit  is  $5,100,000  and  the  benefit/cost  ratio  is  1.77.  A  summary  of 
annual  charges,  annual  benefits,  net  benefits,  and  benefit-to-cost  ratio  is 
shown  in  Table  85  below. 


Table  85  -  Summary  of  Benefits  and  Costs  for  Alternative  16 


Average 

Annual 

Charges 

Average 

Annual 

Benefits 

Net  Average 
Annual 
Benefits 

Benefit/Cost 

Ratio 

($  million 
per  year) 

($  million 
per  year) 

($  million 
per  year) 

Total  Project 

6.6 

11.7 

5.1 

1.77 

Environmental  Features /Assessment  of  Plan  16  -  This  alternative  would 
have  features  identical  to  Alternative  12;  enlarge  or  reorient  Outer  Harbor 
entrance,  construct  transshipment  facility  at  lakefront,  and  construct 
upriver  truck  system,  with  the  addition  of  the  channel  cut  through  Riverside 
Park,  as  discussed  under  Alternative  13. 

Evaluation  of  Alternative  16  -  Alternative  16  is  essentially  the  same  as 
Alternative  12  with  the  addition  of  a  Riverside  Perk  Cut .  The  additional 
annual  benefits  to  be  realized  by  making  the  Riverside  Park  Cut  ($200,000), 
do  not  outweigh  the  additional  costs  (($1.7  million),  and  is  not  incremen¬ 
tally  justified.  Therefore,  it  is  concluded  that  Alternative  16  should  not 
be  considered  further,  based  on  the  benefit  categories  identified  in  Stage  2. 

However,  as  part  of  the  Stage  3  study,  a  congestion  study  will  be  performed 
to  determine  if  vessel  delays  due  to  1,000-foot  vessels,  docked  at  the  new 
Republic  Transshipment  Facility,  to  pass  at  the  mouth  of  the  Black  River  pro¬ 
duce  enough  new  benefits  to  require  a  structural  improvement  to  be  made  to 
alleviate  this  problem.  The  Riverside  Park  Cut  would  be  one  such  alternative 
but  not  necessarily  the  only  one.  If  it  is  found  that  congestion  at  the 
mouth  of  the  Black  River  is  a  serious  (and  costly)  problem,  the  Riverside 
Park  Cut  may  be  added  to  the  alternatives  chosen  to  be  taken  into  Stage  3. 
This  possible  congestion  problem  did  not  surface  until  late  in  the  summer  of 
1980,  which  did  not  permit  time  to  consider  it  in  Stage  2. 

ALTERNATIVE  17  (N0-ACTI0N  (DO  NOTHING)) 

Description  of  Alternative  17  -  The  No-Action  (Do  Nothing)  Alternative 
for  Lorain  Harbor  continues  cargo  movements  within  the  current  harbor 
configuration.  It  provides  for  the  existing  program  of  harbor  maintenance, 
but  does  not  provides  for  further  harbor  modifications  needed  for  safe  and 
efficient  operation  of  1,000-foot  vessels.  This  means  bulk  cargo  will 
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continue  to  be  transported  in  vessels  limited  in  size  by  the  current  harbor 
and  channel  alignments  for  depth.  For  the  Outer  Harbor  Entrance,  the  "Rase 
Case"  vessel  is  a  lightloaded  Class  X  vessel,  and  for  the  Black  River 
Channel,  a  Class  VIII  vessel.  As  vessel  traffic  increases  to  handle  pro¬ 
jected  increases  in  tonnage  required,  existing  problems  related  to  safe  and 
efficient  navigation  would  intensify.  This  alternative,  referred  to  as  the 
"Base  Case”,  provides  a  basis  for  calculating  the  transportation  savings  that 
would  result  if  alternative  improvements  were  implemented. 

This  alternative,  is  not  favored  by  local  interests,  because  it  does  not  meet 
the  planning  objective  of  improving  conditions  for  commercial  navigation  by 
Class  X  vessels.  Problems  and  needs  stated  earlier  in  this  report  would 
remain  unchanged . 

Alternative  17  will  be  carried  into  Stage  3  as  the  basis  of  comparison  for 
other  alternatives.  Since  other  alternative  plans  of  improvement  for 
modifying  Lorain  Harbor  to  accomodate  Class  X  vessels  are  economically 
justified,  and  appear  to  be  environmentally,  socially,  financially,  and 
institutionally  viable,  it  is  not  expected  the  the  "No-Action"  plan  will 
emerge  as  the  selected  plan. 
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SECTION  E 

COMPARISON  OF  PLANS 


Initially  tharo  were  nine  concepts  considered  as  possible  solutions  for 
meeting  the  planning  objective  of  improvements  to  Lorain  Harbor  for  comr 
merical  navigation.  Of  these,  six  were  eliminated  during  the  initial  ltera r 
tion  due  to  overriding  economic,  environmental  or  operational  problems.  The 
three  remaining  concepts  were  then  further  developed  into  16  alternatives  and 
studied  in  depth.  The  17th  alternative,  the  No  Action  (Do  Nothing)  Plan,  was 

included  as  the  ’’basis  of  comparison”  to  the  16  structural  plans  and  as  a 

candidate  for  the  ’’selected  plan"  in  the  event  none  of  the  action  (or 
structural)  plans  are  lmplementable.  Engineering,  economic,  and  environmen¬ 
tal  aspects  of  the  alternatives  were  discussed  in  Section  D. 

COMPARISON  OF  PLANS 

A  summary  matrix  of  the  comparative  costs,  benefits,  and  economic  efficiency 
for  all  the  plans  considered  is  presented  in  Tables  86  and  87.  This  is 

followed  by  Tables  88  and  89  that  provide  an  abbreviated  "summary  of  effects" 

for  the  alternatives  based  on  available  information. 
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TRADE  OFF  ANALYSIS 


All  of  the  alternatives  developed,  except  the  No-Action  plan,  contain  modifi¬ 
cations  to  the  harbor  area  to  allow  Class  X  vessels  to  more  safely  and  effi¬ 
ciently  enter  Lorain  Harbor  and  also  allow  the  vessel  to  be  loaded  to  a 
system-wide  draft  of  25.5  feet.  Alternatives  1  through  4  deal  with  improve¬ 
ments  to  allow  Class  X  vessels  to  navigate  the  entire  length  of  the  Federal 
project.  Alternatives  5  through  8  would  limit  the  length  of  river  the  Class 
X  vessel  could  transit  to  that  portion  north  of  the  21st  Street  Bridge  with 
transshipment  from  the  bridge  to  the  U.S.  Steel  Plant,  a  short  distance 
further  upstream  (south).  Alternatives  9-16  call  for  Improvements  to  the 
harbor  area  only  with  iron  ore  for  U.S.  Steel  being  transshipped  from  the 
lakefront  by  either  conveyor,  special  purpose  vessel,  rail  or  truck. 
Alternative  17,  is  used  as  the  basis  of  comparison.  Existing  iron  ore  flow 
to  the  lakefront  dock  would  also  benefit. 

In  devising  the  alternatives,  primary  consideration  was  given  to  economic 
considerations,  potential  adverse  environmental  impacts,  and  effects  on 
existing  and  proposed  facilities.  From  investigations  performed  as  part  of 
this  study,  there  appear  to  be  no  serious  environmental  Impacts  from  any  of 
the  alternatives.  The  alternatives  were  developed  such  that  the  Impact  on 
existing  facilities  would  be  minimal.  Where  the  alternatives  impacted  upon 
the  proposed  small-boat  harbor  (the  only  proposed  facility  identified),  addi¬ 
tional  breakwaters  were  added  to  the  alternatives  to  reduce  or  eliminate 
adverse  impact.  Therefore,  the  overriding  consideration  used  to  determine 
which  alternatives  would  be  carried  into  the  Final  Feasibility  portion  of 
this  study  is  economic  efficiency  of  future  investments  to  the  Federal 
project . 

RATIONALE  FOR  PLANS  ELIMINATED  FROM  FURTHER  DETAILED  STUDY 

As  stated  In  the  Trade  Off  Analysis  section  above,  the  overriding  con¬ 
sideration  in  choosing  which  alternatives  deserve  further  study  and  which 
will  be  eliminated  is  the  relative  economic  efficiency  and  associated  project 
costs  of  each  alternative. 

Direct  Delivery  (Alternatives  1-4)  -  The  Direct  Delivery  Alternatives 
range  in  cost  from  $189,000,000  to  $282,000,000.  Annual  Charges  range  from 
$15,300,000  to  $23,100,000.  Alternatives  2  and  4  are  not  economically 
justified  (B/C  less  than  1).  Plans  1  and  3  are  only  marginally  justified 
(B/C  of  1.14  and  1.01  respectively.)  These  alternatives  also  require  the 
largest  outlay  of  both  Federal  and  non-Federal  funds  and  require  the  most 
land  acquisition  and  cause  the  most  disruption  to  existing  conditions.  Any 
improvements  upriver  of  the  Amship  facility  would  be  in  the  single  user  cate¬ 
gory  requiring  a  50  percent  Federal  -  50  percent  non-Federal  cost  sharing. 

For  these  reasons  Alternatives  1-4  are  eliminated  from  further  consideration. 

Transshipment  from  North  of  21st  Street  Bridge  (Alternatives  5-8)  -  The 
cost  for  Alternatives  5  through  8  range  from  $106,100,000  to  $196,500,000. 
Annual  charges  range  from  $8,800,000  to  $16,400,000.  Alternatives  5,  6,  and 
7  are  economically  justified  with  Alternative  5  being  the  best  with  a 
benefit-cost  ratio  of  1.89.  Alternative  8  is  not  economically  justified 
(benefit/cost  ratio  less  than  1).  The  three  alternatives,  economically 
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justified,  are  significantly  more  expensive,  require  significantly  more  land 
acquisition  and  cause  much  greater  disruption  to  existing  conditions  than  do 
Alternatives  9-16  . 

As  with  Alternatives  1-4,  any  Improvements  upriver  of  the  Amship  facility 
would  be  in  the  single-user  category  and  therefore  would  require  a  50  percent 
Federal  -  30  percent  non-Federal  cost  sharing. 

Therefore,  Alternatives  5-8  were  also  eliminated  from  further  consideration. 

Lakefront  Transshipment,  No  Riverside  Park  Cut  (Alternatives  9-12)  - 
These  alternatives  all  involve  construction  of  a  lakefront  transshipment 
facility  and  transshipment  of  the  iron  ore  upriver  by  either  conveyor  (Alt 
9),  special  purpose  vessel  (Alt  10),  train  (Alt  11),  or  truck  (Alt  12). 
Alternatives  11  and  9  have  the  maximum  net  benefits  of  $11,100,000  and 
$10,100,000  and  benefit-to-cost  ratios  of  3.91  and  2.78  respectively. 

However,  since  any  transshipment  mode  would  be  entirely  the  responsibility  of 
local  interests,  it  is  concluded  that  the  preferred  transshipment  alter¬ 
native^)  to  be  investigated  in  Stage  3  should  be  decided  by  local  interests. 
Workshops  will  be  held  at  the  beginning  of  Stage  3  for  the  purpose  of 
obtaining  local  view3  on  the  preferred  transshipment  alternatives.  It  is 
suggested  that  one  land  and  one  water  mode  be  Investigated,  as  the  maximum, 
in  Stage  3. 

Lakefront  Transshipment  With  Riverside  Park  Cut  (Alternatives  13-16)  - 
Alternatives  13-16  are  similar  to  Alternatives  9-12  except  that  a  Riverside 
Park  Cut  has  been  added.  The  .'dditional  benefits  attributable  to  the 
Riverside  Park  Cut  are  less  than  the  additional  costs  incurred.  Since  Alter¬ 
natives  9-12  fulfill  the  planning  objectives  and  have  greater  net  benefits, 
Alternatives  13-16  appear  to  warrant  elimination  from  fu*  her  consideration. 
However,  late  in  Stage  2,  a  congestion  problem  at  the  Republic  Steel 
Transshipment  Facility  surfaced.  If  vessel  delays  because  of  this  area  of 
congestion  are  significant,  the  Riverside  Park  Cut  in  Alternatives  13-16 
could  be  cost  effective.  Therefore,  the  District  proposes  to  conduct  a 
congestion  study  early  in  Stage  3  and  based  on  the  analysis,  include  or 
eliminate  the  Riverside  Park  Cut,  as  appropriate. 

ADDITIONAL  MODIFICATIONS  NECESSARY  FOR  OPERATION  BY  1,200-FOOT  VESSEL 

The  authorizing  resolution  for  this  study  states  in  part  "Resolved  ...  that 
the  Board  of  Engineers  for  Rivers  and  Harbors  ...  review  the  report  on  Lorain 
Harbor  ...  with  a  view  of  determining  whether  any  modifications  to  the  recom¬ 
mendations  ...  is  advisable  ...  including  consideration  of  the  passage  and 
safe  navigation  of  new  and  larger  ships  operating  on  fne  Great  Lakes." 

The  Maximum  Ship  Size  Study  prepared  by  North  Central  Division,  Corps  of 
Engineers,  Identified  the  future  maximum  ship  size  to  be  used  on  the  Great 
Lakes  as  1,200  feet  X  130  feet.  Therefore,  during  preliminary  designs  for 
this  study,  modifications  to  accommodate  this  hypothetical  vessel  size  were 
made.  Appendix  A  includes  the  detailed  designs  and  costs  for  these 
modifications. 
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There  are  presently  no  1,200-foot  vessels  operating  on  the  Great  Lakes,  nor 
does  the  Corps  have  any  information  that  any  tre  being  planned.  Before 
operation  of  a  1,200-foot  vessel  would  be  possible,  system  changes  would  also 
be  necessary,  such  as  modifying  or  replacing  the  existing  Poe  Lock  to  allow 
the  1,200-foot  vessel  to  pass  between  Lake  Superior  and  the  lower  three 
lakes . 

There  are  presently  no  benefits  that  can  be  credited  to  the  Lorain  project 
for  use  of  1,200-foot  vessels  without  disco  nting  for  this  scenerio  that 
appears  to  be  at  least  25  to  50  years  in  the  future.  Therefore,  any  Improve¬ 
ments  at  this  time  to  accommodate  such  a  vessel  would  not  appear  to  be 

justified. 

However,  since  the  project  is  evaluated  with  a  50-year  life,  1,200-foot 
vessels  may  be  a  reality  by  the  end  of  '.hat  period.  Therefore,  any  modifica¬ 
tions  made  to  accommodate  1,000-foot  ships  should  be  investigated  to  deter¬ 
mine  if  they  would  preclude  operation  by  1,200-foot  vessels.  If  they  do, 

and  the  modification  could  be  changed  to  not  preclude  1,200-foot  vessel 

operation  at  a  minimal  extra  cost,  the  change  to  the  modification  should  be 
investigated. 

The  lakefront  transshipment  Alternatives  9-12  recommended  for  presentation  to 
the  local  interests  require  modifications  to  the  existing  East  Breakwater  and 
dredging  of  the  Outer  Harbor.  The  preliminary  designs  of  modifications 
necesr-ir/  fcr  safe  and  efficient  operation  of  1,000-foot  vessels  into  and  out 
of  Lorain  Hivbor  are  sufficient  for  operation  of  1,200-foot  vessels  also. 
Therefore,  no  changes  are  necessary  to  Alternatives  9-12  to  Include  possible 
1,200-foot  vessel  operation. 

RATIONALE  FOR  CANDIDATE  NED  PLAN  AND  EQ  PLAN 

In  selecting  the  National  Economic  Development  Plan  (NED),  candidate  plans 
must  not  only  satisfy  the  planning  objectives  and  evaluation  criteria;  they 
must  also  maximize  net  benefits.  The  plan  that  best  fulfills  these  criteria 
1  s  Alternative  11,  lakefron*-  delivery  with  upriver  transshipment  by  rail, 
with  annual  net  benefits  of  $11,900,000. 

Recognizing  that  environmental  quality  has  both  natural  and  human 
manifestations,  the  EQ  Plan  addresses  the  planning  objectives  in  a  way  which 
emphasizes  aesthetic,  ecological, and  cultural  contributions.  Beneficial  EQ 
contributions  are  made  by  preserving,  maintaining,  restoring  or  enhancing  the 
significant  cultural  and  natural  environmental  attributes  of  the  study  area. 
Developing  an  EQ  Plan  involves  combining  study  specific  measures  together 
which  best  address  the  EQ  Objectives  developed  for  the  study,  while,  if 
possible,  meeting  other  study  objectives.  EQ  plans  should  not  have  adverse 
Impacts  which  override  their  positive  preservation  and  enhancement  features. 
This  means  that  candidate  EQ  Plans  must  make  net  positive  contributions  to 
the  components  of  the  EQ  account. 

In  some  studies,  it  may  be  impossible  to  develop  a  plan  that  meets  the  mini¬ 
mum  requirements  for  designating  an  EQ  Plan;  i.e.,  a  plan  thut  makes  net 
positive  contributions  to  the  EQ  account.  In  those  rases,  the  plan  which  is 
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least  damaging  to  the  environment  will  be  identified.  The  Lorain  Harbor 
Commercial  Navigation  Study  is  such  a  case. 

Due  to  the  commercial  and  industrial  nature  of  the  study  area,  there  is 
little  opportunity  to  develop  EQ  objectives,  with  the  exception  of  preserving 
existing  natural  areas  (wetlands)  within  the  study  area,  which  would  lead  to 
an  EQ  Plan.  Therefore,  the  least  environmentally  damaging  plan  has  been 
identified  for  this  study.  Alternatives  1-8  all  include  some  type  of  bridge 
replacement,  channel  enlargement,  and  Outer  Harbor  reorientation. 

Alternatives  13-16  all  include  reorientation  of  the  Outer  Harbor  and 
construction  of  a  new  channel  through  Riverside  Park,  as  well  as  construction 
of  a  transshipment  facility  at  lakefront.  Alternatives  9-12  all  include 
enlarging  and  reorienting  the  Outer  Harbor  entrance  and  construction  of  a 
transshipment  facility  at  lakefront. 

Alternative  9  proposes  an  upriver  conveyor  system  from  the  transshipment 
facility.  Alternative  10  proposes  construction  of  an  upriver  special  purpose 
vessel  facility.  Alternative  11  an  upriver  rail  facility  and  Alternative  12 
an  upriver  truck  facility.  These  four  alternatives  (Alternatives  9-12)  would 
produce  the  least  amount  of  disturbance  of  the  Black  River  channel,  banks  and 
surrounding  land,  by  not  including  as  construction  items  the  construction  of 
a  new  channel  through  Riverside  Park,  bridge  replacements,  channel 
enlargement,  or  turning  basin  enlargements.  Of  these  four  lakefront 
transshipment  alternatives.  Alternative  11,  construction  of  a  Transshipment 
Facility  at  Lakefront  and  Upriver  Rail  Facility  has  been  chosen  as  the  plan 
that  is  least  environmentally  damaging.  Rail  trackage  to  the  U.S.  Steel 
Plant  is  already  in  existence,  although  in  need  of  upgrading,  thus  not 
necessitating  new  construction,  as  in  the  case  of  a  conveyor,  berthing  facil¬ 
ity  for  a  special  purpose  vessel  or  channel  widening  in  the  berthing  area  to 
permit  the  vessel  to  turn  around  without  having  to  enter  the  Outer  Harbor,  or 
roaoway  for  the  truck  system.  The  rail  alternative  is  also  believed  to  be 
the  most  energy-efficient  of  the  four  methods  of  transporting  material 
upriver.  Therefore,  Alternative  11  has  been  identified  as  the  plan  that  is 
least  damaging  to  the  environment. 

LOCAL  RESPONSE  TO  STAGE  2  EVALUATION  0*  ALTERNATIVES 

A  commercial  navigation  workshop  meeting  was  held  at  the  Lorain  City  Hall  on 
4  February  1981  to  discuss  the  findings  of  the  Stage  2  study  with  local 
interests.  Minutes  are  included  in  Appendix  F. 

The  three  concepts  discussed  at  this  workshop  were  as  follows: 

Concept  1  -  Direct  Delivery  (Alternatives  1-4)  -  Improvements  to  allow 
1,000-foot  vessels  to  transit  3  miles  of  the  Black  River  to  the  U.  S.  Steel 
facility  at  the  head  of  commercial  navigation. 

Concept  2  -  Partial  Transshipment  (Alternatives  5-8)  -  Improvements  to 
allow  1,000-foot  vessels  to  transit  the  Black  River  to  a  point  just  north  of 
the  21st  Street  Bridge  and  construction  of  a  transshipment  facility  at  the 
point  to  transship  the  iron  ore  on  upriver  to  the  U.  S.  Steel  plant  at  the 
head  of  commercial  navigation. 
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Concept  3  -  Lakefront  Transshipment  (Alternatives  9-16) 

a.  Laketront  Transshipment  Without  Riverside  Park  Cut  (Alternatives 
9-12)  -  Improvements  to  allow  1,000-foot  vessels  to  enter  the  harbor  and 
construction  of  a  transshipment  facility  at  the  laketront  to  transship  the 
iron  ore  upriver  to  the  U.  S.  Steel  plant  at  the  head  of  commercial 
navigation* 

b.  Lakefront  Transshipment  With  Riverside  Park  Cut  (Alternatives  13-16) 

-  The  same  as  Concept  3a  with  the  addition  of  a  cut  through  Riverside  Park  to 
enable  1,000-foot  vessels  to  transit  the  river  to  the  American  Shipbuilding 
facility. 

Construction  items,  costs,  and  benefits  were  discussed  for  each  of  the  16 
alternatives.  Buffalo  District  staff  stated  that  Lakefront  Transshipment 
Without  Riverside  Park  Cut  (Alternatives  9-12)  wsb  the  concept  that  the  Corps 
felt  warranted  further  study  because  this  concept  had  the  highest  benefit-cost 
ratios  and  highest  net  benefits.  The  workshop  participants  were  informed  that 
the  four  alternative  modes  of  upriver  transshipment  investigated  by  the 
District  were  conveyor,  rail,  truck,  and  special  purpose  vessel. 

Workshop  participants  voiced  strong  concern  In  regard  to  elimination  of  the 
Riverside  Park  Cut.  They  felt  that  for  any  future  development  in  the  Lorain 
Harbor  area,  the  Riverside  Park  Cut  was  mandatory.  Mr.  David  Van  Brunt  of 
U.  S.  Steel  suggested  that  an  alternative  of  bringing  1,000-foot  vessels 
upriver  to  the  storage  area  on  the  west  bank  across  from  Amah ip  be  considered. 
He  noted  that  this  alternative  would  eliminate  the  need  for  the  lakefront 
off-load  hopper,  the  conveyor  used  to  transfer  the  ore  from  the  hopper  to  the 
storage  piles,  and  the  stacker  at  the  storage  piles.  The  elimination  of  these 
three  construction  items  might  offset  the  additional  cost  for  the  Riverside 
Park  Cut,  thus  providing  incremental  justification  of  the  Riverside  Park  Cut. 

A  representative  of  Interlake  Steamship  Company  concurred  with  Mr.  Van  Brunt's 
statement.  He  also  stated  that  Interlake  Steamship  Company  considers  that 
the  Lorain  Outer  Harbor  is  too  congested,  and  is  susceptible  to  large  amounts 
of  surging  at  the  proposed  location  of  the  transshipment  facility  on  the 
lakefront.  The  surge  problem  would  make  off-loading  into  the  lakefront  hopper 
impracticable,  except  in  calm  weather.  Therefore,  any  alternative  utilizing 
the  Outer  Harbor  for  docking  and  off-loading  is  not  feasible.  Only  alter¬ 
natives  in  the  river  are  feasible  from  an  operational  view. 

Another  question  raised  by  workshop  participants  concerned  additional  benefit 
categories.  These  included  vessel  delay  benefits  due  to  the  congestion 
problem  at  the  Republic  Steel  transshipment  facility  at  the  mouth  of  the  Black 
River,  and  vehicle  delays  due  to  additional  openings  of  the  Erie  Avenue  Bridge. 
The  participants  were  informed  that  benefits  had  not  yet  been  calculated  for 
either  of  these  categories  because  the  congestion  problem  surfaced  too  late  for 
inclusion  in  the  Draft  Preliminary  Feasibility  Report  (October  1980)  and  the 
vehicle  delays  would  not  be  large  enough  to  change  the  benefits  for  any  of  the 
alternatives. 
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Because  of  the  items  discussed  above,  the  workshop  participants  requested 
that  the  Buffalo  District  evaluate  an  alternative  of  directly  off-loading 
1,000-foot  vessels  at  a  transshipment  site  on  the  west  bank  of  the  Black 
River  Just  south  of  the  Erie  Avenue  Bridge  taking  into  consideration  the 
following  items: 

a*  Reduced  cost  (as  compared  to  the  Corps  recommended  plans)  due  to  eli¬ 
mination  of  the  lakefront  off-load  hopper,  conveyor  from  the  lakefront  to  the 
storage  piles  and  the  ore  stacker. 

b.  Increased  benefits  due  to  savings  from  reduced  vessel  delays  through 
elimination  of  the  congestion  problem  at  the  Republic  Steel  transshipment 
facility. 

The  participants  felt  that  these  changes  would  make  the  inclusion  of  the 
Riverside  Park  Cut  a  viable  option.  Buffalo  District  agreed  to  evaluate  the 
new  alternatives  to  determine  whether  they  warranted  further  study.  (See 
Plates  22-25  for  alternatives  considered.) 

ECONOMIC  EVALUATION  OF  NEW  ALTERNATIVES  REQUESTED  BY  LOCAL  INTERESTS 

A  very  preliminary  evaluation  of  both  the  costs  and  benefits  for  the  new 
alternatives  was  made  by  the  District  to  determine  whether  further,  more 
detailed  study  would  be  warranted  in  Stage  3.  No  attempt  was  made  to 
investigate  the  new  alternatives  to  the  same  level  as  the  16  presented  pre¬ 
viously  in  this  report.  The  results  of  the  cursory  economic  analysis  are 
discussed  below,  first  on  an  incremental  basis  and  then  on  the  total  project 
basis.  The  basis  of  comparison  is  Alternative  9  through  12  which  would  pro¬ 
vide  improvements  similar  to  the  new  alternatives. 

INCREMENTAL  JUSTIFICATION  OF  NEW  ALTERNATIVES 

Corps  policy  requires  that  each  additional  project  feature  of  an  alternative 
be  incrementally  justified;  i.e.,  have  sufficient  additional  benefits  to  off¬ 
set  additional  costs.  Alternatives  9-12  appear  to  be  workable  alternatives 
with  favorable  benefit-cost  ratios  and  substantial  net  benefits.  The  addi¬ 
tional  cost  of  the  new  alternatives,  when  compared  to  Alternatives  9-12  is 
estimated  at  about  $8.9  million  as  shown  in  Table  90,  below.  Annual  charges 
for  this  additional  cost,  at  7-3/8  percent  interest  and  50-year  project  life, 
are  $0.6  million.  The  commercial  navigation  benefits  attributable  to  the 
items  generating  these  additional  costs  are  $0.2  million  for  American 
Shi;  mild ing  and  $0.5  million  for  reduction  in  vessel  delays  due  to 
congestion  at  the  Republic  Steel  dock  area,  for  $0.7  million  total  incremen¬ 
tal  benefits  (see  Appendix  B  for  documentation  of  these  benefits). 

Therefore,  the  benefit-cost  ratio  for  the  additional  portion  of  the  new 
alternative  is  0.7/0. 6  *  1.16,  indicating  incremental  justification  for  the 
additional  construction  features  of  the  new  alternatives. 
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Table  90  shows  a  comparison  between  the  naw  alternatives  and  tha  previously 
recommended  alternatives. 


Table  90  -  Additional  Coat  for  New  Alternatives 


at  May  1980  Price  Levels 
(Costs  in  Millions) 

:  Naw  : 

Alternatives: 

Construction  Items 

: Alternatives!/ t 

9  -  12!/  ; 

Difference 

s  ($) 

($) 

($) 

Breakwaters 

:  4.3 

2.8 

1.5 

Bank  Cuts  and  Deepening 

t  12.0 

3.6 

8.4 

Building  Demolition 

s  1.1 

0 

1.1 

Conveyors 

:  7.2 

7.2 

0 

Rail  Facility 

i  .5 

.5 

0 

Utilities 

:  l.l 

0 

1.1 

Subtotal  -  Additional  Cost  for 

12.1 

New  Alternatives 

(Including  Lakefront 

Hopper  and  Conveyor) 

Less  Hopper  and  Conveyor  from  the 

:  0 

7.2 

-7.2 

Mouth  of  the  River  to  Amship 

Subtotal 

4.9 

Contractor 

+  .7 

OH  +  Profit  at  15  percent 

5.S 

Contingency  at  15  percent 

+  .8 

6.4 

E&D,  S&A  at  15  percent 

+1 .0 

7.4 

Lands 

:  1.0 

0 

1 .0 

8.4 

Interest  During  Construction 

0.5 

Total  Additional  Cost  for  New 

8.9 

Alternatives 

!/  Lakefront  transshipment  with  Riverside  Park  Cut. 

U  Lakefront  transshipment  without  Riverside  Park  Cut. 
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ECONOMIC  JUSTIFICATION  OF  NEW  ALTERNATIVES  ON  TOTAL  PROJECT  BASIS. 


Total  Costs  for  New  Alternatives  -  Costs  for  the  new  alternatives  were 
determined  using  the  costs  for  various  construction  items  from  previous 
alternatives.  Some  minor  changes  in  the  design  of  the  transshipment  facility 
would  be  required  to  accommodate  1,000-foot  vessels,  but  it  was  felt  that 
these  changes  were  not  of  a  great  enough  magnitude  to  affect  the  outcome  of 
this  feasibility  investigation. 

On  this  basis,  the  total  investment  for  the  new  alternatives  would  range  from 
$49.9  million  to  $73.4  million,  depending  on  the  mode  of  transshipment  from 
the  Erie  Avenue  Bridge  site.  Total  annual  costs  would  range  from  $4.5 
million  to  $6.3  million,  again  dependent  upon  the  mode  of  transshipment. 

Table  91,  below  provides  a  cm  parison  of  these  costs  for  the  new  alternatives 
with  the  comparable  Alternatives  9-12. 

Total  Benefits  and  Economic  Efficiency  for  New  Alternatives  -  The  bene¬ 
fits  attributable  to  the  new  alternatives  also  were  e  iluated  in  a  prelimi¬ 
nary  fashion  using  various  assumptions.  A  description  of  the  methodology 
used  and  assumptions  made  is  given  on  pages  B-80  and  B-81  of  Appendix  B. 

The  annual  benefits  attributable  to  these  alternatives  range  from  $12.3 
million  to  $16.5  million,  as  shown  in  Table  91,  following.  The  benefit-cost 
ratios  would  range  from  2.24  to  3.54,  and  net  benefits  would  range  from  $7.2 
million  to  $11.0  million. 

Table  91  -  Economic  Comparisor  of  New  Alternatives 
to  Previously  Selected  Alternatives  9 
through  12  on  May  1980  Price  Levels 


Total 
Investment 
($  million) 

Annual 

Oosti./ 

($  million) 

Annual 
Benefit 
($  million) 

Benefit 

Cost 

Ratio 

Net 

Benefits 
($  million) 

Alternative  9 
(Conveyor  Transship¬ 
ment  from  Lakefront) 

64.5 

5.7 

15.8 

2.78 

10.1 

New  Alternative 
with  Conveyor 
Transshipment 

73.4 

6.3 

16.5 

2.62 

10.2 

Alternative  10 
(Special  Purpose 
Vessel  Transshipment 
from  Lakefront) 

55.0 

4.9 

12.3 

2.51 

7.4 

New  Alternative 
with  Special  Purpose 
Vessel  Transshipment 

63.9 

3. 5 

13.0 

2.36 

7.5 
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Table  91  -  Economic  Comparison  of  New  Alternatives 
to  Previously  Selected  Alternatives  9 
through  12  on  May  1980  Price  Levels  (Cont'd) 


Total 
Investment 
($  million) 

Annual 

Cost!/ 

($  million) 

Annual 
Benefit 
($  million) 

Benefit 

Cost 

Ratio 

Net 

Benefits 
($  million) 

Alternative  11 
(Rail  Transshipment 
from  Lake front) 

41.0 

3.8 

14.9 

3.91 

11.1 

New  Alternative 
with  Rail  Trans¬ 
shipment 

49.9 

4.4 

15.6 

3.54 

11.2 

Alternative  12 
(Truck  Transshipment 
from  Lake front) 

45.9 

4.9 

11.6 

2.36 

6.7 

New  Alternative 
with  Truck  Trans 
shipment 

54.8 

5.5 

12.3 

2.24 

6.8 

y  50  -year  project  life  and  7-3/8  percent  interest  rate. 


SUMMARY  OF  ALTERNATIVES  EVALUATION 

The  preliminary  screening  showed  that  the  alternatives  put  forth  at  the 
4  February  1981  workshop  compare  favorably  with  the  alternatives  previously 
chosen  for  further  study  in  the  Preliminary  Feasibility  Study.  It  also 
showed  that  the  additional  construction  items  required  for  the  new  alter¬ 
natives  are  incrementally  justified. 

Further  investigation  of  the  congestion  problem  is  warranted.  A  more 
accurate  determination  of  the  magnitude  of  delay  and  number  and  size  of 
vessels  delayed  will  be  made  in  Stage  3.  An  investigation  of  the  extent  of 
the  surge  problem  in  the  outer  harbor  mentioned  at  the  workshop  meeting  will 
be  conducted.  If  the  surge  problem  is  of  a  large  enough  magnitude,  modifica¬ 
tions  would  have  to  be  made  to  Alternatives  9  through  12  which  would  make  the 
new  alternatives  even  more  attractive. 

Therefore,  it  is  concluded  that  the  new  alternatives  should  be  carried  into 
Stage  3  along  with  the  two  selected  alternatives  of  the  four  presented 
(Alternatives  9-12). 

PRESENTATION  OF  FINDINGS  ON  NEW  ALTERNATIVES 

A  second  commercial  navigation  workshop  was  held  on  7  April  1981  to  present 
the  bindings  of  the  evaluation  of  the  new  alternatives  put  forth  by  local 
interests  at  the  4  February  1981  workshop.  The  local  interests  were 
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informed  Chat  the  preliminary  screening  of  the  new  alternatives  showed  that 
additional  study  was  warranted.  Therefore,  the  new  alternatives  would  be 
carried  into  Stage  3.  They  were  also  informed  that  a  choice  of  which  two 
methods  of  upriver  transshipment  remained  to  be  made.  Workshop  participants 
were  unable  to  make  a  determination  at  the  workshop.  The  Lorain  Port 
Authority,  the  local  cooperator  in  this  study,  offered  to  coordinate  with  all 
harbor  users  and  provide  the  two  selected  modes  to  the  Corps  by  15  May  1981 
(see  Appendix  F  for  letters  sent  to  port  users). 

DECISION  ON  MODES  OF  TRANSSHIPMENT  FOR  STAGE  3 

Utilizing  input  from  port  users  (Appendix  F)  and  their  own  expertise,  the 
Lorain  Port  Authority  informed  Buffalo  District  that  they  concurred  with  the 
recommendations  of  the  PFR  that  the  modes  of  upriver  transshipment  that 
should  be  carried  into  Stage  3  are  conveyor  and  special  purpose  vessels. 

All  port  users  responding  also  agreed  that  the  Riverside  Park  Cut  was  an 
important  part  of  any  harbor  improvement  and  should  be  included  in  any  alter¬ 
native  considered. 


SECTION  F  I 
STUDY  MANAGEMENT 


The  purposes  of  this  section  are:  (1)  to  provide  an  outline  of  the  principal 
activities  needed  to  complete  the  Feasibility  Study;  (2)  to  describe  the 
methodologies  to  be  used;  (3)  to  describe  the  contemplated  public  involvement 
and  coordination  activities;  and  (4)  to  provide  information  on  the  study 
schedule  for  the  remainder  of  the  Feasibility  Study. 

INTRODUCTION  OF  STUDIES  TO  BE  PERFORMED  IN  STAGE  3 

As  previously  stated,  the  emphasis  of  this  Stage  2  study  was  placed  on  modi¬ 
fications  to  Lorain  Harbor  to  serve  its  commercial  navigation  needs. 

However,  in  conformance  with  the  goals  of  multi-objective  planning  for 
related  water  resource  problems  and  needs  in  the  study  area,  investigations 
of  the  harbor  sedimentation  problem  and  recreational  navigation  (small-boat 
harbor)  needs  have  been  Identified  as  additional  study  objectives  to  be 
undertaken  as  part  of  the  Lorain  Harbor  study.  It  was  determined  that  devel¬ 
opment  of  intermediate  plans  (Stage  2)  and  development  of  detailed  plans 
(Stage  3)  for  the  sedimentation  and  recreational  navigation  portions  of  this 
study  will  be  performed  during  the  Stage  3  portion  of  the  overall  study. 

Figure  FI  following,  shows  the  schedule  of  major  activities  that  will  be  per¬ 
formed  for  Commercial  Navigation,  Recreational  Navigation,  and  Erosion  and 
Sedimentation  prior  to  submitting  the  Final  Feasibility  Report  for  Lorain 
Harbor.  From  the  schedule,  note  that  Stage  2  studies  for  Recreational 
Navigation  and  Erosion  are  performed  concurrently  with  the  Stage  3  study  of 
Commercial  Navigation.  The  Stage  2  findings  for  these  two  needs  will  be  sub¬ 
mitted  to  higher  authority  for  review  and  approval  as  intermediate  reports. 
During  the  detailed  design  stage,  the  results  of  the  three  interdependent 
studies  will  be  incorporated  into  a  Draft  Final  Feasibility  Report  on  Lorain 
Harbor.  The  Draft  FFR/DEIS  and  FFR/EIS  will  be  prepared  during  Fiscal  Year 
.  1983. 

The  activities  involved  in  completing  the  study  of  each  of  these  three  water 
resources  needs  are  described  below. 

COMMERCIAL  NAVIGATION 

Stage  3  Methodology  for  Commercial  Navigation 

The  emphasis  in  Stage  3  will  be  placed  on:  refining  designs,  quantities,  and 
cost  estimates  for  the  alternatives  to  be  investigated  in-depth;  refining 
traffic  forecasts,  fleet  forecasts,  and  regional  economic  impacts;  deter¬ 
mining  to  a  greater  extent  how  season  extension  and  connecting  channels  study 
impact  on  the  Lorain  Study;  investigating  the  recently  identified  congestion 
problem  to  determine  what  if  anything  should  be  done  to  alleviate  this 
problem;  and  evaluating  the  environmental  impacts  of  the  Selected  Plan. 

Before  refinement  of  the  designs  can  begin,  more  accurate  operating  charac¬ 
teristics  must  be  determined  for  1,000-foot  vessels.  Assumptions  made  in 
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PROPOSED  SCHEDULE  OF  MAJOR  ACTIVITIES 
FOR  LORAIN  HARBOR  STUDY 

9/30/80  9/30/81  9/30/82 _ 9/30/83 _ 9/30/84 

FY  81  FY  82  FY  83  FY  84 


Stage  2  will  be  checked  for  accuracy  and  corrected  as  necessary.  This  aspect 
could  prove  critical  since  the  majority  of  benefits  for  all  alternatives  are 
accrued  due  to  insufficient  draft.  If  lesser  amount  of  depth  is  required  to 
allow  *or  vessel  roll,  pitch,  squat  and  bottom  clearance,  benefits  will  be 
reduced. 

A  congestion  problem  at  the  mouth  of  the  Black  River  has  arisen  during  the 
1980  shipping  season.  Captains  of  vessels  bound  for  U.S.  Steel  docks  upriver 
have  stated  that  when  a  1,000-foot  vessel  is  unloading  at  the  Republic  Steel 
Pellet  Terminal,  there  is  not  sufficient  room  to  pass.  This  resulted  in  the 
inclusion  of  the  Riverside  Park  Cut  in  the  alternatives  to  be  carried  into 
Stage  3. 

Further  refinement  of  other  economic  factors  is  also  necessary.  U.S.  Steel 
owns  and  operates  its  own  bulk  cargo  fleet.  The  majority  of  these  vessels 
range  from  600  to  650  feet  in  length  and  are  approaching  the  end  of  their 
design  life.  U.S.  Steel  has  recently  purchased  two  1,000-foot  vessels.  In 
Stage  3,  U.S.  Steel's  plans  for  updating  their  fleet  will  be  investigated  in 
greater  detail. 

Also  to  be  studied  in  greater  detail  in  Stage  3  is  American  Shipbuilding's 
long-range  forecast  for  construction  of  1,000-foot  vessels  and  also  for  the 
mandatory  5-year  hull  inspection  for  1,000-foot  vessels.  This  information 
plus  information  from  other  sources  will  be  used  to  update  information  used 
in  Stage  2. 

The  Study  Flow  Network  (CPM)  showing  the  activities  involved  in  the  remainder 
of  the  feasibility  study  on  commercial  navigation  is  presented  on  Figure  2  of 
Appendix  G.  With  reference  to  the  CPM,  the  future  involvement  of  the 
District '8  interdisciplinary  team  is  as  follows: 

Coastal  Engineering  -  Refine  design  for  breakwater  modifications.  Provide 
wave  height  and  frequency  for  waves  from  various  directions  to  be  used  in 
determining  depth  required  at  the  entrance  to  the  harbor.  This  work  will 
take  a  total  of  3  man-months. 

Geotechnical  Section  -  This  work  totals  3  man-months  of  in-house  effort 
involving:  stability  analysis  of  harbor  structures,  a  materials  survey,  and 
preparation  of  a  geotechnical  appendix. 

General  Engineering  -  The  work  involved  is:  preparation  of  final  quantity 
and  cost  estimates  (2-1/2  man-months);  and  1  month  for  preparation  of  the 
cost  appendix  for  a  total  of  3-1/2  man-months. 

Economics  -  The  economics  work  involves:  refine  traffic  forecasts  -  1 
man-month;  investigation  of  transportation  costs  per  ton  vs.  Low  Water  Datum 
*  -  reference  plane  -  1/2  man-month;  refine  fleet  forecast  -  1  man-month;  con- 

i  ►  gestion  study  -  1  man-month;  capacity  study  and  season  extension  studies 

interface  -  1  man-month;  refinement  of  transshipment  alternatives  -  1 
man-month;  and  refine  regional  economic  impacts  -  1  man-month;  for  a  total 
effort  of  7-1/2  man-months. 
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Environmental  -  The  in-house  effort  involves  5  raan-raonths  to  prepare  the 
Draft  Environmental  Impact  Statement  and  404  evaluation  and  1  man-month  to 
prepare  the  Final  Environmental  Impact  Statement.  Total  in-house  effort 
totals  6  man-months. 

Real  Estate  -  The  appraisal  would  be  performed  by  North  Central  Division. 

Drafting  -  About  3  man-months  of  in-house  effort,  Involving  graphic  displays 
Ijc  the  Final  Feasibility  Report  and  preparation  of  visual  aids  for  workshops 
and  the  public  meetings. 

Project  Management  and  Planning  -  The  study  manager  is  expected  to  spend 
approximately  50  percent  of  his  time  accomplishing  Stage  3  activities. 

These  activities  are  primarily  involved  with  coordinating  efforts  of  f  j 
interdisciplinary  team,  preparation  of  materials  for  public  meetings  a  - 
workshops,  coordination  with  other  agencies,  budget  and  related  activities 
and  report  preparation. 

Public  Involvement  and  Coordination  for  Commercial  Navigation  Portion  of 
Stage  3 

Workshops  were  held  4  February  1981  and  7  April  1981  to  present  the  results 
of  the  Stage  2  study  and  to  determine  which  alternatives  to  carry  into  Stage 
3  planning.  Close  contact  will  be  maintained  with  the  principal  local 
industries  (U.S.  Steel,  Republic  Steel,  and  American  Shipbuilding)  to  solicit 
input  to  this  study.  A  final  public  meeting  will  be  held  at  the  end  of  Stage 
3  to  present  the  findings  of  the  Feasibility  Study. 

EROSION,  SEDIMENTATION,  AND  HARBOR  MAINTENANCE  DREDGING 

Preliminary  Erosion  and  Sediment  Investigation  (Stage  2  Effort)  -  As  pre¬ 
viously  stated,  the  purpose  of  this  investigation  is  to  identify  the  sources 
of  sediment  contribution  to  Lorain  Harbor  with  the  objective  of  reducing  har¬ 
bor  maintenance  dredging  by  reducing  erosion  at  the  source,  if  feasible. 

The  Initial  study  on  Erosion  and  Sedimentation  for  Lorain  Harbor  is  an 
interagency  effort  involving  Buffalo  District,  the  U.S.  Geological  Survey, 
and  the  U.S.  Soil  Conservation  Service.  There  are  three  major  work  items  to 
be  accomplished  in  this  phase  of  the  study.  They  are:  (1)  a  stream 
gaging/sediment  sampling  network;  (2)  an  upland  erosion  study;  and  (3)  a 
streambank/ channel  erosion  study. 

Stream  Gaging  Network  -  Under  this  Interagency  Agreement,  the  U.S. 

Geological  Survey  will  conduct  a  1-year  sediment-sampling  program  in  the 
Black  River,  OH,  Watershed  for  the  purposes  of  providing  basic  sediment  data 
to  be  used  by  Buffalo  District  in  identifying  the  prolific  sources  of  sedi¬ 
ment  in  this  watershed. 
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The  sampling  network  shall  consist  of  four  gages.  The  type,  location,  and 
costs  are  as  follows: 

a.  The  present  Elyria  gage  located  approximately  2  miles  downstream  from 
the  confluence  of  the  East  and  West  Branches  of  the  Black  River  will  be 
utilised.  Some  modifications  are  necessary  to  increase  the  capacity  of  this 
station  to  meet  Corps  needs.  At  this  station,  samples  will  be  taken  both  by 
an  automatic  sampler  and  grab  samples.  A  determination  of  the  daily  flow  and 
gradation  of  the  sediment  will  be  made.  Sufficient  bedload  sampling  will 
also  be  performed  at  this  location  to  provide  an  estimate  of  the  total  sedi¬ 
ment  load  at  Elyria. 

b.  The  second  station  will  be  on  the  West  Branch,  a  short  distance 
upstream  of  the  confluence  of  the  East  and  West  Branches.  A  permanent  sta¬ 
tion  will  be  established  at  this  location.  This  station  will  yield  the  same 
data  for  the  West  Branch  as  the  previously  discussed  station  would  for  the 
main  stem.  However,  no  bedload  sampling  will  be  performed  for  this  station. 

c.  The  remaining  two  stations  will  be  wire-weight  gages  located  approxi¬ 
mately  at  the  mid-point  of  the  drainage  areas,  one  on  each  branch.  These 
stations  will  yield  only  event  sampling  (primarily  high-flow  events  that  pro¬ 
duce  the  significant  sediment  transport)  and  will  include  some  gradation 
data.  An  estimate  of  the  annual  suspended  sediment  load  at  these  two  sta¬ 
tions  will  be  provided. 

In  addition  to  the  network  described  above,  the  Geological  Survey  will  per¬ 
form  a  single-event  sampling  tracing  the  sediment  transport  from  Elyria  to 
Lorain  Harbor.  The  purposes  of  this  investigation  are  to  quantify  the  sedi¬ 
ment  contribution  between  the  Elyria  gage  and  Lorain  Harbor,  and  the  sediment 
discharge  into  Lake  Erie. 

The  data  collected  will  be  used  as  the  basis  for  estimating  the  annual 
suspended  and  total  sediment  sediment  yield  at  the  four  stations  listed 
above.  The  results  of  the  investigation  will  be  provided  to  the  Buffalo 
District  by  1  July  1981,  and  be  accompanied  by  the  necessary  text  to: 
describe  the  subwatersheds  sampled;  sampling  techniques  (including  frequency) 
used;  methodology  used  to  obtain  estimates  of  annual  suspended  sediment 
yield;  interpretation  of  data  and  results  (i.e.  -  seasonal  distributions  of 
sediment  yield,  any  information  or  judgments  on  whether  the  sampling  year  is 
wet,  normal  or  average,  or  dry,  etc.)  as  appropriate;  and  other  related 
information* 

Upland  Erosion  Study  -  The  Upland  Erosion  portion  of  this  study  will  be  per¬ 
formed  by  the  Water  Quality  Section  of  the  Buffalo  District.  Information  on 
such  variables  as  soil  type,  slope,  land  uses,  etc.  will  be  used  to  determine 
the  location  and  quantity  of  sediments  being  eroded  from  upland  areas.  Areas 
found  to  have  the  most  serious  erosion  problems  will  be  located  and  land 
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management  practices  to  reduce  erosion  will  be  determined.  However,  the 
majority  of  the  area  that  will  be  under  investigation  is  privately  owned  and 
therefore  any  Government  participation  would  be  limited  to  information  on  the 
results  of  the  Upland  Erosion  Study.  Implementation  of  the  findings  would  be 
a  local  responsibility. 

Data  required  for  this  portion  of  the  study  will  come  from  two  sources.  The 
first  being  data  previously  collected  as  part  of  the  ongoing  Lake  Erie 
Wastewater  Management  Study  presently  being  accomplished  by  Buffalo  District. 
This  information  consists  of  soil  types,  slopes,  land  uses,  etc.,  for  rural 
land  areas.  Additional  data  is  necessary  for  urban  areas  not  previously 
investigated.  To  obtain  these  data,  the  Buffalo  District  entered  into  an 
interagency  agreement  with  the  U.S.  Soil  Conservation  Service  (SCS)  to  per¬ 
form  the  necessary  fiela  sampling  program  in  appropriate  subareas  of  the 
Black  River  Watershed.  This  effort  has  been  accomplished  and  the  data  fur¬ 
nished  to  the  Water  Quality  Section  of  the  Buffalo  District. 

Involvement  of  the  District's  interdisciplinary  team  in  the  upland  erosion 
portion  of  this  study  is  as  follows: 

a.  Water  Quality  -  Using  the  data  previously  collected  for  the  Lake 
Erie  Wastewater  Management  Study  and  data  collected  by  the  U.S.  Soil 
Conservation  Service  (SCS)  as  part  of  their  ongoing  Natural  Resources  and 
Erosion  Inventory,  areas  of  critical  erosion  and  appropriate  management  prac¬ 
tices  to  prevent  this  erosion  will  be  determined.  This  work  totals  approxi¬ 
mately  6  man-months. 

b.  Economics  -  Derive  benefits  from  reduction  in  maintenance  dredging 
attributable  to  upland  erosion,  approximately  1  man-month. 

c.  Project  Management  and  Planning  -  The  study  manager  is  expected  to 
spend  approximately  10  percent  of  his  time  in  Stage  3  on  this  portion  of 

the  study.  The  effort  is  primarily  coordination  of  the  effort  within  Buffalo 
District  and  between  Buffalo  District  and  other  agencies. 

Preliminary  Study  of  Streambank/Channel  Erosion  -  A  preliminary  study  on 
streambank/channel  erosion  in  the  Black  River  will  be  performed  to  determine 
if  sufficient  erosion  is  occurring  to  warrant  detailed  study.  This  effort  is 
presently  scheduled  to  be  accomplished  by  Water  Quality  Section  of  the 
Buffalo  District.  This  preliminary  study  will  involve  the  following  areas: 

a.  Literature  Search  -  The  Water  Quality  Section  will  conduct  a  litera¬ 
ture  search  in  order  to  familiarize  themselves  with  previous  studies  that 
have  been  performed  within  the  study  area.  A  listing  of  reference  materials 
pertaining  to  the  study  will  be  provided. 

b.  Aerial  Photography  Interpretation  -  Historical  aerial  photography  of 
the  Black  River  and  its  East  and  West  Branches  will  be  obtained  for  use  in 
the  study.  Aerial  photography  from  the  1938  and  1979  flights  of  the  basin 
will  be  used  as  the  basis  of  comparison  to  estimate  the  amount  of  annual 


207 


streambank  recession  along  the  Black  River.  A  photo  mosaic  and  prints  of 
these  historical  photos  will  be  made  as  well  as  overlay  maps  to  determine 
historical  areas  and  amounts  of  critical  streambank  erosion. 

c.  Field  Reconnaissance  -  After  review  of  historical  aerial  photography, 
a  field  reconnaissance  of  the  Main  Stem  and  the  East  and  West  Branches  of  the 
Black  River  will  be  performed.  This  field  reconnaissance  will  be  used  to 
verify  areas  of  critical  streambank  erosion  and  the  rate  of  erosion  by  reach 
for  the  entire  river  obtained  from  aerial  photo  interpretation.  If  possible, 
the  river  will  be  floated.  However,  if  flows  are  too  low  to  permit  floating, 
other  methods  (such  as  helicopter)  will  be  used. 

d.  Geology  of  the  Area  -  A  description  of  the  geology  of  the  study  area 
shall  be  provided  as  part  of  this  study  of  streambank  erosion.  The  descrip¬ 
tion,  consisting  of  geologic  maps  and  text,  will  include  the  regional  bedrock 
and  surficial  geology  of  the  entire  Black  River  drainage  basin,  as  well  as 
the  detailed  local  geology  of  the  Main  Stem  and  East  and  West  Branch  river 
channels  and  adjacent  banks.  Emphasis  will  be  given  to  interpretation  of 
stream  form  and  streambank  erosion  with  respect  to  geologic  deposits  and 
conditions. 

e.  Interim  Report  -  From  the  results  of  the  field  reconnaissance  and 
comparison  of  the  1938  and  1979  river  patterns,  an  interim  report  documenting 
the  areas  of  streambank  erosion  found  to  be  occurring  in  the  Black  River  and 
its  branches  will  be  prepared.  The  report  will  consist  of  a  written  text  and 
maps  showing  the  historical  changes  in  the  river  pattern.  In  the  interim 
report,  the  Water  Quality  Section  will  furnish  their  recommendation  as  to 
whether  or  not  further  study  of  streambank  erosion  and  a  detailed  assessment 
of  its  contribution  to  sedimentation  in  Lorain  Harbor  is  warranted.  If  addi¬ 
tional  work  is  recommended,  the  SCS  will  submit  for  approval  a  detailed  pro¬ 
posal  for  work  items  to  be  performed  in  the  next  study  phase.  The  proposal 
should  include  the  approximate  number  of  eroding  sites  identified  for  further 
study.  The  number  of  selected  sites  will  be  determined  jointly  by  the 
Buffalo  District  and  will  be  sufficient  to  be  representative  of  the  entire 
system  and  should  also  include  those  sections  experiencing  the  most  severe 
erosion. 

Followup  In-Depth  Study  of  Streambank/Channel  Erosion  (If  Necessary)  -  If 
this  preliminary  study  shows  that  further  study  is  required,  Buffalo  District 
will  perform  a  more  detailed  study  of  those  streambank  areas  found  to  be  cri¬ 
tically  eroding.  The  objective  of  the  in-depth  study  will  be  to  determine 
the  feasibility  of  implementing  a  streambank  erosion  control  program  to 
reduce  the  amount  of  annual  dredging  at  Lorain  Harbor.  The  tasks  that  would 
be  accomplished  under  this  contract  are  as  follows: 

a.  Volume  of  Sediment  From  Streambank  Erosion  -  The  method  of  analysis 
will  depend  on  site  conditions,  but  the  in-depth  data  collected  at  each  crit¬ 
ical  streambank  site  would  include  its  length,  bank  height,  estimate  of 
annual  bank  recession  based  on  field  observations,  mechanism  of  bank  failure, 
soil  types  and  thicknesses,  geologic  classification  of  bank  materials,  and 
type  of  vegetation.  Once  the  refined  erosion  rate  is  established  for  the 
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specific  sites  under  study,  volumetric  estimates  of  eroded  soli  will  be  made 
for  those  reaches,  as  well  as  for  other  eroding  reaches  having  similar 
characteristics.  Prior  to  completion  of  the  detailed  field  work,  the  Buffalo 
District  will  establish  survey  control  by  installing  permanent  reference 
bench  marks  at  selected  major  sites  of  erosion.  The  exact  number  of  sites  to 
be  surveyed  will  be  determined  after  submission  of  the  Stage  2  Report.  The 
initial  survey  shall  be  performed  by  the  Buffalo  District  to  determine 
distances  between  bankllnes  and  established  bench  marks.  The  results  of  the 
initial  survey  will  serve  as  baseline  data  to  be  used  in  determining  future 
erosion  rates  from  followup  surveys. 

b.  Bank  Sampling  -  Samples  of  bank  materials  shall  be  obtained  at  each 
eroding  site  and  perform  laboratory  gradation  analysis  on  each  sample.  The 
stream' 8  sediment  transport  capacity  shall  be  determined  from  an  analysis  of 
the  gradation  of  bank  materials  and  USGS  flow  and  sediment  discharge  data. 

c.  Preparation  of  Streambank  Erosion  Data  -  Buffalo  District  will 
prepare  a  series  of  maps  showing  the  river  divided  into  broad  geologic 
reaches  and  subreaches  identifying  sites  of  critical  streambank  erosion. 

From  the  collected  data,  the  annual  amount  of  sediment  contributed  from  each 
eroding  site  will  be  calculated.  A  cumulative  contribution  from  streambank 
erosion  shall  be  tabulated  and  the  annual  delivery  rate  to  the  harbor 
estimated. 

Industrial  and  Municipal  Waste  Discharge  Study  -  In  order  to  ade¬ 
quately  define  all  major  sources  of  sediment  dredged  from  Lorain  Harbor 
annually,  the  Buffalo  District  will  estimate  sediment  production  from 
industrial  activities  and  municipal  waste  treatment  plants  In  the  lower  por¬ 
tion  of  the  Black  River.  This  analysis  shall  be  based  in  a  review  of 
Environmental  Protection  Agency  industrial  and  municipal  waste  discharge 
records  for  major  near-river  treatment  plants  and  factories,  as  well  as 
laboratory  tests  performed  on  samples  of  harbor  sediments. 

e.  Study  of  Sediment  Contribution  from  Identifiable  Nonpoint  Sources  - 

A  separate  study  will  be  performed  to  identify  and  quantify  sediment  produced 
from  Identifiable  nonpoint  sources.  These  identifiable  nonpoint  sources  are 
areas  where  highly  visible  gully  erosion  is  taking  place  on  disturbed  areas 
adjacent  to  the  river  channel.  Typical  examples  of  these  areas  are:  sand 
and  gravel  pits;  surface  mining  or  stripping  operations;  landfill  sites; 
construction  sites  (i.e.,  highway  construction,  residential  development). 
These  areas  of  erosion  will  be  identified  from  interpretation  of  aerial  pho¬ 
tography  and  supplemented  by  field  observations. 

f .  Preparation  and  Evaluation  of  Preliminary  Plans  to  Reduce  Streambank 
Erosion  -  From  the  data  collected  and  analyzed,  Buffalo  District  will  for¬ 
mulate  preliminary  alternative  structural  and  nonstructural  plans  for 
controlling  streambank  erosion.  Estimates  of  quantities  and  costs  for  these 
alternatives  will  be  obtained.  Based  on  estimates  of  the  amount  of  sediment, 
and  hence  harbor  dredging  reduction.  The  reduction  in  annual  maintenance 
dredging  cost  which  would  be  the  quantifiable  benefits  attributable  to  plans 
of  improvement  for  reducing  streambank  erosion  will  then  be  determined.  The 
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Buffalo  District  will  also  perform  an  environmental  assessment  for  the  ero¬ 
sion  control  methods  investigated,  and  ultimately  conclude  whether  or  not 
implementation  of  streambank  erosion  control  is  warranted.  Further,  more 
detailed  studies  of  streambank  erosion  (comparable  to  a  Stage  3  effort)  will 
be  initiated  by  Buffalo  District,  as  appropriate. 

Preliminary  Feasibility  Report  (PFR)  on  Erosion,  Sedimentation,  and  Harbor 
Dredging  -  The  Buffalo  District  will  prepare  the  PFR  on  Erosion, 

Sedimentation,  and  Harbor  Dredging.  This  report  will  include  the  U.S. 
Geological  Survey's  report  on  Stream  Gaging,  the  U.S.  Soil  Conservation 
Survey's  preliminary  report  on  streambank  erosion,  the  Buffalo  District's 
report  on  upland  erosion  and  streambank  erosion.  This  preliminary  eroBion 
and  sedimentation  report  is  scheduled  for  completion  in  February  1982.  It 
will  be  submitted  to  higher  authority  for  review  and  approval  as  an  inter¬ 
mediate  report. 

Detailed  Investigation  of  Erosion,  Sedimentation,  and  Harbor  Dredging 
(Stage  3  Effort)  -  The  Stage  3  effort  on  Erosion  and  Sedimentation  will 
depend  upon  the  findings  of  the  preliminary  feasibility  study.  If  alter¬ 
natives  developed  in  Stage  2  are  deemed  worthy  of  further  investigation,  a 
Stage  3  investigation  will  be  initiated.  During  Stage  3  refinements  of  study 
parameters,  costs  and  benefits  will  be  performed.  The  result  of  Stage  3 
will  be  a  recommendation  as  to  whether  or  not  there  are  feasible  alternatives 
to  reduce  the  quantity  of  sediment  reaching  Lorain  Harbor  by  controlling 
either  or  both  sources  of  sediment,  upland  erosion  or  streambank  erosion. 

Irrespective  of  the  conclusions  and  recommendations,  the  District's  study  of 
Erosion,  Sedimentation,  and  Harbor  Maintenance  Dredging  will  be  presented  as 
a  separate  volume  in  the  Lorain  Harbor  Final  Feasibility  Report. 

RECREATIONAL  NAVIGATION  (SMALL-BOAT  HARBOR  AT  LORAIN) 

Preliminary  Feasibility  Study  (Stage  2  Effort)  -  As  is  the  case  for  the 
feasibility  study  on  Erosion  and  Sedimentation,  Stage  2  and  Stage  3  studies 
of  the  Recreational  Navigation  needs  at  Lorain  Harbor  will  be  undertaken  con¬ 
currently  with  the  Stage  3  investigation  of  Commercial  Navigation.  An  inter¬ 
mediate  report  of  the  Stage  2  results  will  be  prepared.  Stage  3  results  will 
be  presented  as  a  separate  volume  in  the  Lorain  Harbor  Final  Feasibility 
Report. 

The  Stage  2  effort  on  Recreational  Navigation  is  being  performed  by  a  con¬ 
sulting  engineering  firm  under  contract  to  Buffalo  District.  The  Contractor, 
Tetra  Tech,  will  perform  a  Preliminary  Feasibility  Study  and  prepare  a 
Preliminary  Feasibility  Report  on  a  small-boat  harbor  at,  or  in  the  vicinity 
of,  Lorain  Harbor,  OH.  The  work  shall  include  public  involvement  and 
coordination,  site  identification  and  selection,  determination  of  regional 
and  local  marina  capacity  demand  over  the  project  evaluation  period,  prelimi¬ 
nary  designs  and  cost  estimates  for  a  range  of  alternative  smallboat  harbor 
plans,  economic  forecasting  analysis  and  evaluation,  environmental 
assessment,  project  evaluation,  and  report  preparation.  The  Contractor  will 
use  the  iterative  planning  process  of  problem  identification,  formulation  of 
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alternatives,  impact  assessment,  and  evaluation  established  in  Principles 
and  Standards  for  this  work.  The  content  of  the  report  can  be  modified ,  as 
appropriate,  present  information  needed  to  fully  describe  the  local  con** 
ditions  and  udy  results*  The  Contractor  will  furnish  all  personnel, 
equipment,  materials,  computer  services,  and  travel  necessary  to  satisfac¬ 
torily  accomplish  the  work  items  listed  below. 

a .  Orientation,  Review,  and  Use  of  Prior  Reports  and  Documents  -  The 
Contractor  will  review  and  use  to  li.c  maximum  extent  practicable,  all  prior 
reports  and  documents  prepared  to  date. 

b.  Coordination  -  Included  In  this  task  is  the  following: 

(1)  Coordination  with  Other  Studies  and  Projects  -  The  Contractor  will 
coordinate  this  Stage  2  study  with  the  following  studies  o~  projects  that  may 
have  an  effect  on  the  small-boat  harbor  design: 

(a)  Feasibility  Study  for  Commercial  Navigation  at  Lorain  Harbor  - 
Undertaken  by  Buffalo  District  concurrent  with  this  study.  Some  of  the 
alternatives  being  considered  for  harbor  modification  for  commercial  naviga¬ 
tion  Include  encroachment  into  the  East  Basin  which  could  Introduce  a 
constraint  to  a  small-boat  harbor  development  at  the  East  Shorearm 
Breakwater. 

(b)  Construction  of  Temporary  Breakwater  for  a  Marina  at  the  East 
Shorearm  -  Lorain  Port  Authority  is  presently  developing  a  temporary  marina 
at  the  East  Shorearm  site. 

(2)  Public  Involvement  and  Coordination  of  Study  Activities  - 

(a)  Coordination  of  Study  with  Contracting  Officer  and  Buffalo  District 
Staff  -  Generally,  coordination  with  Buffalo  District  will  be  through  the 
Project  Manager  for  the  Lorain  Harbor  Study. 

(b)  Coordination  with  Other  Non-Fede:al  Study  Interests  -  Except  for 
the  workshops  discussed  below,  which  involve  Buffalo  District  staff,  the 
Contractor  will  perform  all  the  coordination  (letters,  telephone  calls, 
informal  meetings,  etc.)  he  deems  necessary  to  obtain  input  from  non-Corps 
officials,  special  interest  groups,  and  the  private  sector. 

(c)  Coordination  with  U.  S.  Fish  and  Wildlife  Service,  Columbus,  OH  - 
Under  the  1958  Fish  and  Wildlife  Coordination  Act,  it  is  required  that  Corps 
planning  and  design  be  coordinated  with  the  USF&WLS.  As  input  to  this  Stage 
2  report,  the  Buffalo  District  will  contract  with  the  F&WLS  to  provide  an 
Intermediate  Repor*'  addressing  the  impacts  of  the  various  alternatives  on  the 
natural  environment.  Therefore,  after  coordination  with  the  District's 
Environmental  Section,  the  Contractor  will  initiate  periodic  discussions  with 
and  forward  information  on  the  various  alternatives,  to  the  F&WLS  in  Columbus 
as  the  Information  becomes  available. 


(3)  Workshops  -  Three  workshops  will  be  held  during  the  course  of  this 
work.  The  Orientation  Workshop  will  be  held  ns  soon  as  practicable  after 
completion  of  Review  of  Reports  and  after  a  cursory  evaluation  of  potential 
small-boat  harbor  sites  in  the  study  area.  This  workshop  has  been  scheduled 
for  4  November  1980.  The  purpose  of  the  Orientation  Workshop  is  to  outline 
the  planning  process,  define  the  study  objectives,  and  obtain  general  input 
from  the  Workshop  participants.  The  Initial  Iteration  Workshop  will  be  held 
as  soon  as  practicable  after  completion  of  Site  Selection,  but  prior  to  ini¬ 
tiation  of  preliminary  designs  for  the  Preferred  Site  Alternatives.  The 
Alternatives  Workshop  will  be  held  late  in  the  study,  but  before  completion 
of  the  Draft  Report.  The  purposes  of  these  three  workshops  are:  (1)  to 
review  the  study  objectives  and  present  a  status  report  on  progress  to  date; 
(2)  present  results  of  "Site  Selection"  or  "Evaluation  of  Preferred  Site 
Alternatives"  studies,  as  appropriate;  (3)  solicit  input  and  comments  from 
the  workshop  participants  on  the  results  of  work  performed;  and  (4)  identify 
other  sites  or  alternatives  that  the  participants  think  should  be  considered. 
For  each  of  these  workshops,  the  Contracting  Officer  or  his  designated  Corps 
representative  will  conduct  the  workshop,  and  the  Contractor  make  the  presen¬ 
tation  of  the  work  accomplished  for  that  particular  phase  of  the  study. 

c.  Plan  Formulation  -  In  formulation  of  a  plan,  equal  consideration  will 
be  given  to  the  national  objectives  of  National  Economic  Development  (NED) 
and  Environmental  Quality  (EQ),  as  set  forth  in  the  Water  Resources  Council's 
Principles  and  Standards.  These  plans,  or  candidate  plans,  will  be 
identified.  From  these  plans,  the  overall  formulation  process  ultimately 
leading  to  the  Selected  Plan  (Stage  3)  consists  of  a  series  of  trade-offs  in 
order  to  minimize  conflicts  and  maximize  compatibility.  The  NED  plan  will 
address  the  planning  objectives  while  maximizing  net  economic  benefits.  The 
EQ  plan  will  address  the  planning  objectives,  but  emphasizes  contributions  to 
aesthetic,  ecological,  and  cultural  values.  A  set  of  planning  objectives 
identified  from  an  analysis  of  the  problems,  needs,  concerns,  and  oppor¬ 
tunities  within  the  area  will  be  developed  and  used  as  a  general  guideline  in 
the  formulation  process.  Technical,  economic,  and  environmental  criteria 
will  be  used  to  develop  and  select  justifiable  plans  that  best  respond  to  the 
Recreational  Navigation  problems  and  needs  at,  or  in  the  vicinity  of  Lorain 
Harbor.  A  System  of  Accounts  will  be  used  to  display  significant  beneficial 
and  adverse  contributions  of  each  alternative.  The  System  of  Accounts  will 
describe  each  alternative  and  display  the  planning  objectives;  present  each 
plan's  performance  against  the  specified  evalution  criteria,  and  indicate 
such  factors  as  geographical  incidence,  uncertainty  and  actuality  associated 
with  the  evaluation  of  significant  impacts. 

e.  Site  Selection  -  The  Contractor  will  perform  an  initial  preliminary 
screening  of  potential  sites  to  identify  and  evaluate  possible  small-boat 
harbor  sites  with  a  minimum  of  400-slip  capacity  in  Lorain  Outer  Harbor  (East 
and  West  Basins),  the  Black  River,  and  along  the  shoreline  of  Lake  Erie  for  a 
distance  2  miles  east  and  2  miles  west  of  Lorain  Harbor.  Input  from  the 
Orientation  Workshop  will  be  considered  in  site  selection.  A  typical  concep¬ 
tual  layout  of  a  harbor  will  be  prepared  for  each  location  by  the  Contractor. 
A  matrix  of  the  qualitative  advantages  and  disadvantages  (i.e.,  required  pro¬ 
tective  structures,  dredging,  environmental  impacts,  costliness,  social 
impacts,  location  benefits,  etc.)  for  each  site  shall  be  prepared,  and  a 
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conclusion  and  recommendation  made  for  the  preferred  location  identified 
based  on  this  evaluation.  For  the  preferred  (moat  promising)  location,  the 
Contractor  will  prepare  a  range  of  alternative  conceptual  layouts  that  have 
the  potential  for  satisfying  the  small-boat  needs  at  the  preferred  site. 

This  evaluation  will  be  presented  by  the  Contractor  at  an  Initial  Iteration 
Workshop  (described  above)  to  be  held  in  the  Lorain  area  about  2  months  after 
Issuance  of  the  Notice  to  Proceed.  Activities  Include,  but  are  not  limited 
to: 

(1)  Location  of  potential  harbor  sites. 

(2)  Conceptual  (line  drawings)  layout  of  harbor  for  each  site. 

(3)  Evaluation  matrix  and  discussion  of  each  location. 

(4)  Conclusion  and  recommendation  for  preferred  site. 

(5)  Participation  at  Initial  Iteration  Workshop  (see  Task  2). 

(6)  Agreement  between  Contracting  Officer  and  Contractor  on  the 
Selected  Site. 

f .  Harbor  Capacity,  Preliminary  Designs  and  Layouts  for  Alternative 
Plans  at  the  Preferred  (Selected)  Site  -  After  agreement  between  the 
Contractor  and  Contracting  Officer  on  the  Selected  Site,  the  Contractor  will 
identify  and  prepare  preliminary  designs  for  Alternative  Plans  that  serve  the 
recreational  navigation  needs  at  the  Selected  Site.  These  Alternative  Plans 
will  be  discussed  with  the  District's  Project  Manager  early  in  this  task  to 
insure  agreement  with  the  alternatives  to  be  evaluated.  One  alternative  that 
must  be  carried  through  the  planning  process  is  the  "No  Action"  or  "Do 
Nothing"  Alternative. 

g.  Consideration  of  Recreational  Breakwater  and  Pier  Fishing  as  a 
Planning  Objective  -  Dependent  upon  the  local  excess  demand,  desires  of  local 
interests,  and  the  types  and  layout  of  harbor  structures  for  the  Alternative 
Plans,  the  potential  for  recreational  breakwater  fishing  may  exist.  The 
Contractor  will  evaluate  this  potential  and  include  it  as  a  project  purpose, 
as  appropriate.  If  included,  related  costs,  benefits,  and  economic  eval¬ 
uations  for  recreational  breakwater  fishing  will  be  prepared. 

h.  Quantity  and  Cost  Estimates-  The  Contractor  will  prepare  quantity  and 
cost  estimates  for  each  Alternative  Plan.  Price  levels  used  in  the  estimate 
"ill  be  based  on  current  prices  and  identified  in  the  cost  estimates.  The 
breakdown  of  the  estimate  into  features  and  subfeatures  will  be  as  complete 
as  possible  and  will  include  quantities  and  unit  costs  for  all  main  construc¬ 
tion  items. 

i.  Economic  Analysis  -  EM  1120-2-113,  Benefit  Evaluation  and 
Cost-Sharing  for  Small-Boat  Harbor  Projects,  11  June  1959,  will  be  used  as 
the  basis  for  the  boating  benefit  analysis.  The  Water  Resources  Council 
Procedures  for  Evaluating  NED  Benefits  and  Costs  (Federal  Register, 

14  December  1979)  will  be  used  in  the  recreational  breakwater  fishing  benefit 
analysis  if  it  is  concluded  in  Task  5  that  this  alternative  is  to  be  included 
as  a  project  purpose.  The  Contractor  shall  submit  to  the  Buffalo  District 
within  60  calendar  days  after  issuance  of  the  Notice  to  Proceed  an  outline 
showing  the  methodology  to  be  used  in  the  economic  evaluation  for  this 
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project.  This  submittal  will  be  reviewed  to  insure  conformance  to  criteria, 
and  any  changes  required  in  the  methodology  will  he  discussed  with  the 
Contractor. 

j.  Environmental  Assessment  -  Definition  of  environmental  considerations 
and  an  environmental  assessment  (impacts  and  effects)  will  be  performed  by 
the  Contractor  for  each  of  the  Alternative  Plans.  Available  data  and  reports 
will  be  used  in  the  assessment.  If  mitigation  of  adverse  environmental 
impacts  io  required  for  the  Alternative  Plans,  such  mitigation  will  be 
identified,  preliminary  plans,  designs,  and  costs  prepared,  and  an  evaluation 
of  each  made. 

k.  Preparation  of  the  Preliminary  Feasibility  Report  on  Recreational 
Navigation  (Intermediate  Report)  -  The  Contractor  shall  prepare  the 
Preliminary  Feasibility  Report  on  Recreational  Navigation  and  insure  that  It 
meets  all  applicable  engineering  regulations.  The  report  will  consist  of  a 
main  report  and  appropriate  technical  and  nontechnical  appendices.  The 
findings  of  the  preliminary  feasibility  study  will  be  presented  along  with 
conclusions  as  to  whether  further  study  of  recreational  navigation  is 
warranted.  If  further  study  is  warranted,  the  Contractor  will  determine  spe¬ 
cific  activities  to  be  undertaken  for  Stage  3.  This  Preliminary  Feasibility 
Report  is  presently  scheduled  to  be  completed  in  October  1981.  It  will  be 
submitted  to  higher  headquarters  for  review  and  approval  as  an  intermediate 
report  on  Recreational  Navigation. 

Detailed  Investigation  of  Recreational  Navigation  Needs  at  Lorain  Harbor 
(Stage  3  Effort)  -  The  Stage  3  effort  on  Recreational  Navigation  will  depend 
upon  the  findings  of  the  Preliminary  Feasibility  Study.  If  alternatives 
developed  in  Stage  2  are  deemed  worthy  of  further  study,  a  Stage  3  investiga¬ 
tion  will  h*»  Initiated.  During  Stage  3  refinements  of  study  parameters, 
costs  and  benefits  will  be  performed.  The  result  of  Stage  3  would  be  a 
recommendation  as  to  whether  or  not  there  are  feasible  alternatives  for 
constructing  a  small-boat  harbor  in  the  Lorain,  OH  area.  The  results  will  be 
presented  in  a  separate  volume  in  the  Final  Feasibility  Report  on  Lorain 
Harbor. 

COMPLIANCE  WITH  ENVIRONMENTAL  STATUTES 


The  following  paragraphs  will  present  a  brief  description  of  the  Buffalo 
District's  proposed  methodology  to  comply  with  all  applicable  environmental 
statutes  for  all  structural  recommendations  which  might  be  recommended  from 
the  commercial  navigation  study,  recreational  navigation  study  and  the  stud¬ 
ies  on  streambank  erosion  and  sedimentation. 

National  Environmental  Policy  Act  -  If  Federal  action  is  recommended  a  draft 
and  final  EIS  will  be  prepared  and  coordinated  in  accordance  with  NEPA. 

Various  Acts,  Executive  Orders,  etc.  Concerning  the  Preservation  of  Cultural 
Resources  -  Appropriate  cultural  resources  studies  and  consultations  will  be 
accomplished  as  necessary  to  assure  compliance  with  all  cultural  resource 
statutes. 
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Clean  Air  Act  -  Requires  that  copies  of  EIS's  prepared  be  coordinated  with 
the  appropriate  Regional  Administrator  of  USEPA.  If  EIS's  are  prepared  for 
this  study  this  requirement  will  be  fulfilled. 

Clean  Water  Act  of  1977  -  Requires  that  evaluation  of  the  effects  of  the 
deposition  of  dredged  or  fill  materials  into  waters  of  the  U.S.  be 
accomplished.  The  Buffalo  District  has  proposed  that  Option  A  as  delineated 
in  EC  1105-2-104  be  used.  Option  A  does  not  require  that  a  Section  404 
Evaluation  be  included  in  the  authorization  report  to  be  submitted  to 
Congress . 

Coastal  Zone  Management  Act  -  The  State  of  Ohio  does  not  currently  have  an 
approved  Coastal  Zone  Plan.  However,  Ohio  Department  of  Natural  Resources 
(ODNR)  is  responsible  for  preparation  of  the  plan.  The  Buffalo  District  is 
fully  coordinating  this  study  with  ODNR. 

Endangered  Species  Act  -  Requires  that  Regional  Director  of  the  U.S.  Fish  and 
Wildlife  Service  be  consulted  with  to  determine  if  any  proposed  Federal 
actions  may  have  an  adverse  effect  on  endangered  species.  This  consultation 
will  be  accomplished  during  Stage  3  planning  efforts. 

Fish  and  Wildlife  Coordination  Act  -  Requires  early  and  continual  coor¬ 
dination  of  project  planning  with  the  U.S.  Fish  and  Wildlife  Service  to 
assure  equal  consideration  of  fish  and  wildlife  values  and  resources  in  the 
development  of  alternatives.  This  coordination  was  initiated  early  in  the 
Lorain  Harbor  study  and  will  be  continuous  through  the  preparation  of  the 
FFR/FEIS  for  the  study. 

Various  Other  Acts  and  Executive  Orders  (E0)  -  A  number  of  other  Federal  Acts 
and  Executive  Orders  regarding  environmental  project  may  or  may  not  be  appli¬ 
cable  to  the  Lorain  Harbor  Study  dependent  upon  the  final  conclusions 
reached.  All  such  Acts  and  EO's  will  be  fully  complied  with. 

MILESTONE  SCHEDULES 

The  milestone  dates  for  Stage  3  on  Commercial  Navigation  and  Stages  2  and  3 
for  Recreational  Navigation,  and  Erosion,  Sedimentation,  and  Harbor 
Maintenance  Dredging  are  shown  in  Figure  2  of  Appendix  G.  A  tabulation  of 
historical  and  scheduled  milestones  for  these  three  study  purposes  is  pre¬ 
sented  in  Table  92.  From  the  tabulation,  completion  of  Stage  2  reports  on 
Recreational  Navigation  (Milestone  5A)  and  Erosion  and  Sedimentation 
(Milestone  5B)  are  scheduled  for  March  1982.  Submission  of  the  Draft  Final 
Feasibility  Report/Draft  EIS  (Milestone  6)  is  scheduled  for  March  1983,  and 
the  FFR/EIS  (Milestone  11)  for  September  1983. 
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SECTION  G 
CONCLUSIONS 


POTENTIAL  STUDY  DIRECTIONS 

Stage  3  Alternatives  for  Modifications  to  Accommodate  Class  X  Vessels  -  The 
need  for  improvements  to  allow  safe  and  efficient  use  of  Lorain  Harbor  by  the 
new  larger  size  vessels  (Class  X)  will  increase  as  more  and  more  companies 
convert  their  existing  fleets  from  the  smaller,  less  efficient  vessels  to  the 
more  efficient  Class  X  vessels .  The  Stage  3  portion  of  this  study  will  look 
in-depth  at  needed  modifications  to  make'  safe  and  efficient  use  of  Lorain 
Harbor  by  Class  X  vessels  possible.  The  Corps  recommended  that  local 
interests  choose  one  water  and  one  land  mode  of  transshipment  for  further 
study.  The  Lorain  Port  Authority,  acting  as  the  local  cooperator,  coor¬ 
dinated  with  harbor  users  and  determined  that  the  most  reasonable  alter¬ 
natives  included  a  transshipment  facility  on  the  west  bank  of  the  Black  River 
just  south  of  the  Erie  Avenue  Bridge.  Stage  3  studies  would  Investigate 
delivery  of  pellets  to  this  facility  by:  (1)  an  off-load  hopper  at  the 
lakefront,  with  a  conveyor  to  the  transshipment  facility,  and  upriver 
transshipment  by  conveyor  or  special  purpose  vessel  (Alternatives  9  and  10); 
or  (2)  a  cut  through  Riverside  Park  with  direct  delivery  of  pellets  to  the 
transshipment  facility  by  1,000-foot  vessels  and  upriver  transshipment  by  the 
conveyor  or  special  purpose  vessel  (new  alternatives  put  forward  at  4 
February  1981  workshop). 

LOCAL  SUPPORT 

Strong  support  for  improvements  has  been  expressed  by  local  interests  during 
the  entire  study  process.  Republic  Steel  is  presently  operating  Class  X 
vessels  and  would  benefit  from  improvements.  Amship  would  like  to  see 
improvements  made  such  that  tugs  would  not  be  necessary  to  launch  newly 
constructed  Class  X  vessels.  U.S.  Steel's  existing  fleet  presently  is 
nearing  the  end  of  its  useful  life  and  new  vessels  being  purchased  are  Class 
X  vessels.  They  would  like  to  take  advantage  of  the  economies  of  Class  X 
vessels  at  the  Lorain  works.  The  Port  Authority  would  like  improvements  that 
would  enhance  Lorain's  position  to  hold  present  and  attract  new  port  users. 
Port  users  present  at  the  4  February  1981  and  7  April  1981  workshops  voiced 
strong  support  for  inclusion  of  the  Riverside  Park  Cut. 

CONCLUSIONS 

The  conclusion  of  this  report  is  that  the  most  feasible  alternatives  for 
fulfilling  the  commercial  navigation  planning  objective  is  delivery  of  iron 
ore  in  1,000-foot  vessels  to  a  transshipment  facility  located  either  on  the 
lakefront  at  the  Old  Coal  Dock,  or  preferably  on  the  west  bank  of  the  Black 
River  just  south  of  the  Erie  Avenue  Bridge.  Delivery  of  pellets  to  the 
transshipment  facility  would  be  by  either  delivery  to  an  off-load  hopper  at 
the  lakefront  and  conveyor  system  for  delivery  to  the  transshipment  facility 
or  a  Riverside  Park  Cut  to  allow  direct  delivery  to  the  transshipment  facil¬ 
ity  by  1,000-foot  vessels. 
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Upriver  pellet  movement  would  be  accomplished  by  either  a  conveyor  located  on 
the  west  bank  of  the  Black  River  or  a  special  purpose  vessel  operating  on  the 
river  with  its  existing  configuration. 


SECTION  H 
RECOMMENDATIONS 


It  is  recommended  that  the  District  proceed  with  a  Stage  3  level  investiga¬ 
tion  and  prepare  a  Final  Feasibility  Report  for  the  Lorain  Harbor  Study. 

This  study  and  report  will  address  the  following  water  resources  needs  at 
Lorain  Harbor: 

a.  Commercial  navigation  (detailed  design  of  alternatives  -  Stage  3). 

b«  Recreational  navigation  (preliminary  design  -  Stage  2,  and  detailed 
design  -  Stage  3). 

c.  Harbor  maintenance  dredging  (both  preliminary  and  final  design 
stages) . 

Regarding  further  study  of  commercial  navigation  needs,  it  is  recommended 
that  Stage  3  studies  be  limited  to  consideration  of  Alternative  9  (an  off¬ 
load  hopper  at  the  lakefront  with  a  conveyor  to  the  transshipment  facility 
and  upriver  transshipment  to  U.S.  Steel  by  conveyor).  Alternative  10  (same  as 
Alternative  9,  except  upriver  transshipment  to  U.S.  Steel  by  special  purpose 
vessel  Instead  of  conveyor),  and  two  new  alternatives  (suggested  by  local 
interests)  that  would  provide  for  the  Riverside  Cut,  a  transshipment  facility 
on  the  west  bank  of  the  Black  River  Immediately  upstream  of  the  Erie  Avenue 
Bridge  and  upriver  transshipment  to  U.S.  Steel,  either  by  conveyor  or  special 
purpose  vessel.  Also,  the  nonstructural  concept  mentioned  in  this  report 
will  be  carried  forward.  In  addition,  it  is  recommended  that  the  authorized, 
but  lncompleted,  commercial  navigation  Improvements  at  Lorain  Harbor  be 
reviewed  and  reevaluated  with  the  objective  of  incorporating  these  authorized 
improvements  into  the  selected  plan  or  recommended  for  deauthorization,  as 
appropriate. 


JEOKgl Y*FT  JOHNSON 
Cofonel,  Corps  of  Engineers 
District  Engineer 
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